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INTRODUCTION

STUDY AUTHORITY
This study was authorized by a resolution adopted June 17, 1987 by the
Committee on Environment and Public Works of the U.S. Senate, which stated:

"The Board of Engineers for Rivers and Harbors,
created under Section 3 of the River and Harbor Act
approved June 13, 1902, be, and is hereby
requested to review the report of the Chief of
Engineers on James River, Virginia and tributaries
published in House Document 207, 80th Congress,
First Session, and other pertinent studies, with a view
to determining whether any modification of the
recommendations contained therein are advisable at
the present time in the interests of flood control and
related purposes.”

The Norfolk District also received a letter, dated January 1992, from
Senator John Warner, the sponsor of the resolution, which states that the study
can be done under this authority and encourages the Norfolk District ". . . to
identify environmental engineering and fish and wildlife restoration
opportunities . . . valuable to the basin's long term management.” "Related
purposes,” in the context of this study, therefore, is defined to mean fish and
wildlife restoration opportunities in the James River Basin.

STUDY PURPOSE

The Corps of Engineers, Norfolk District, initiated a reconnaissance study
during fiscal year 1993 to identify environmental restoration opportunities in the
James River Basin, Virginia. Some examples of these restoration opportunities
include fish and wildlife population reestablishment; habitat evaluation,
improvement, and restoration; removal of fish migration barriers; and food
source supplementation.

The natural resources in the major river basins in eastern Virginia have
been heavily exploited since the earliest European settlements. Massive
population growth, development, and changes in land use in this century have
further stressed the renewal and survival process. In particular, the Corps
Gathright Dam-Lake Moomaw project blocked the Jackson River to
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anadromous fish and inundated 2,532 acres of wooded upland, wetland,
riparian, and aquatic habitat, portions of which were in the Tom Gathright
Wildlife Management Area and George Washington National Forest. A wide-
ranging variety of environmental restoration opportunities associated with
these changing conditions appear to be available in the James River Basin.
Studies were undertaken to identify measures that would attempt to restore to
historic levels the environmental values of the James River Basin. The purpose
of the James River Basin Fish and Wildlife Restoration reconnaissance study is
to evaluate fish and wildlife related problems in the basin, define potential
solutions, determine if there is a Federal interest in the implementation of
solutions, and identify a non-Federal cost-sharing partner to participate in the
feasibility study phase of planning. The feasibility study could lead to a
recommendation to Congress to implement the recommended solution. This
report presents the findings of the reconnaissance study and outlines the
process and procedures utilized to support the conclusions of the report. [t
provides an interim response to the Congressional authority for investigation in
the James River Basin. Study for initiation funds were appropriated in the first
quarter of Federal fiscal year (FY) 1993 and the study was initiated in October
1992.

This reconnaissance report documents the findings of the first phase,
reconnaissance phase, of the feasibility study which will be a partial response
to the resolution previously cited. The objective of the reconnaissance phase of
this fish and wildlife restoration study is to make a determination whether the
planning process should proceed further based on this preliminary appraisal of
the Federal interest and if potential solutions to restoring habitat are in concert
with current polices and budgetary priorities.

STUDY PROCESS

All feasibility studies undertaken by the Corps of Engineers are
conducted in two phases--a reconnaissance phase and a feasibility phase. The
purposes of the reconnaissance phase are to define the nature and magnitude
of a particular problem, to determine a Federal interest in solving that problem,
and to determine a range of acceptable solutions. Solutions are evaluated
based on their potential from environmental, economic, and engineering
perspectives. If Federal and non-Federal participants agree that there are
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potentially acceptable solutions, then the purposes of the feasibility phase are
to conduct detailed engineering and environmental analyses and to
recommend projects or measures for implementation, if warranted. The two-
phase study procedure is designed to encourage non-Federal participation
throughout the feasibility study and to increase the certainty that projects which
are planned will be implemented.

The reconnaissance study was initiated in October 1992 and is
conducted entirely at Federal expense. Following the reconnaissance phase, a
feasibility study may be undertaken to conduct detailed investigations of
potential solutions. This study is cost-shared equally between the Federal
Government and a non-Federal sponsor. The anticipated product of the
feasibility phase is a report containing recommendations for implementation of
those projects that are judged to be economically and environmentally
acceptable and have the required non-Federal support. This report will be
submitted to higher authority within the Department of Defense and ultimately
will be used as the authorization document for submission to the U.S.
Congress. Recommendations will be made only where a Federal interest has
been established and an economically feasible, environmentally acceptable
plan has been endorsed by a non-Federal sponsor.

The Commonwealth of Virginia, Department of Environmental Quality, is
the local sponsor of this reconnaissance study.

STUDY AREA

The James River Basin is the largest river system in Virginia,
encompassing over 10,200 square miles of drainage area, or just over 25
percent of the state's area (figure 1). The James has more tributaries than any
other Virginia river. The major tributaries include the Jackson, Cowpasture,
Maury, Rivanna, Appomattox, and Chickahominy Rivers. The James is tidal
from its mouth to the fall line, a distance of about 90 miles. The James River
bisects four major physiographic regions--from west to east, the James flows
across the Valley and Ridge, the Blue Ridge, the Piedmont, and the Coastal
Plain physiographic provinces.
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The entire river basin is the study area for this reconnaissance study.
While the entire basin will be evaluated for fish and wildlife restoration
opportunities, special emphasis will be focused on the non-tidal fresh waters of
the James above the fall line at Richmond. The need for an intensive look at
restoration opportunities in the upper basin was emphasized early in the
coordination meetings and discussions with state and local government
agencies. The emphasis is also consistent with recent directives of the 1993
Chesapeake Bay Program initiatives to expand restoration programs from the
bay proper into the tributaries that enter the estuary.

PRIOR STUDIES AND REPORTS
Responsibilities of the Corps of Engineers in the James River Basin can
be divided into six areas.

1. Navigation - maintenance of authorized navigational depths when
supported by commercial navigation to include debris removal.

2. Flood Control - investigation and implementation of structural and/or
nonstructural means to reduce flood damages and inspection of Federal flood
control projects.

3. Permitting of modifications (i.e., pipeline crossings) to existing
authorized Federal projects.

4. Permitting related to Section 10 of the Rivers and Harbors Act of 1899
(alteration or obstruction of navigable water).

5. Permitting related to the discharge of dredged or fill material into the
waters of the United States (Section 404, Clean Water Act).

6. Water resources development.

As a result of these responsibilities, the Corps of Engineers has a long
history of involvement in the basin and will continue to make a significant
contribution to the water resources needs and restoration efforts of the basin.



Several reports and studies of varying scope and detail have been
prepared prior to the initiation of this study which concern flooding and other
water resource problems in the James River Basin. The following table

summarizes these documents.

Table 1. PRIOR REPORTS

Description Date
Survey Report on James River, Virginia (Corps of Engineers) 1882
Survey Report on James River, Virginia (Corps of Engineers) 1929
Report on James River, Virginia, HD 192/73/2 (Norfolk

District, Corps of Engineers) 1934
Survey Report Recommending Authorization of Gathright -
Falling Spring Project 1945
Survey Report on James River, Virginia, HD 207/80/1

(Norfolk District, Corps of Engineers) 1947
Design Memorandum 1-19, Gathright Lake, Virginia

(Norfolk District, Corps of Engineers) 1953-1974
Review Report on James River, Virginia

(Norfolk District, Corps of Engineers) 1962
Report for Development for Water Resources in Appalachia

(Office of Appalachian Studies, Corps of Engineers) 1969
Parrish Count, Covington, Virginia, Flood Control Study

(Norfolk District, Corps of Engineers) 1971
The August 1969 Storm and Flood in the Virginias Associated

with Hurricane Camille (Norfolk District, Corps of Engineers) 1971
James River, Buena Vista, Virginia, Local Flood Protection,
Feasibility Report (Norfolk District, Corps of Engineers) 1972
Final Environmental Impact Statement, Gathright Lake, Virginia 1973



(Cont'd)

Description Date

Agnes in Virginia, June 1972 (Norfolk District, Corps of

Engineers) 1974
James River Basin Water Resources Study (Norfolk District,

Corps of Engineers) 1975
Hampton Roads, Virginia, Water Supply Study (Norfolk

District, Corps of Engineers) 1984
South River, Vesuvius, Virginia, Flood Control Study (Norfolk

District, Corps of Engineers) 1985
Jackson River, Lower Jackson Street, Covington, Virginia,

Flood Control Study (Norfolk District, Corps of Engineers) 1986
Harmons Run at Industrial Park, Covington, Virginia, Flood

Control Study (Norfolk District, Corps of Engineers) 1986
Calfpasture River and Mill Creek, Goshen, Virginia, Flood

Control Study (Norfolk District, Corps of Engineers) 1986
Maury and James Rivers, Glasgow, Virginia, Flood Control

Study (Norfolk District, Corps of Engineers) 1986
Ramseys Draft, Augusta County, Virginia, Flood Control

Study (Norfolk District, Corps of Engineers) 1986
Little Calfpasture River, Augusta Springs, Virginia, Flood

Control Study (Norfolk District, Corps of Engineers) 1986
St. Marys River, Augusta County, Virginia, Flood Control

Study (Norfolk District, Corps of Engineers) 1986
Gathright Dam and Lake Moomaw, Virginia, Hydropower

and Water Supply Study (Norfolk District, Corps of

Engineers) 1987
Covington, Virginia, Flood Control Study (Norfolk District,

Corps of Engineers) 1987



(Cont'd)
Description : Date

James River, Buchanan, Virginia, Flood Control Study

(Norfolk District, Corps of Engineers) 1988
James River, Eagle Rock, Virginia, Flood Control Study

(Norfolk District, Corps of Engineers) 1989
James River, Buena Vista, Virginia, Local Flood Protection

(Norfolk District, Coros of Engineers) 1990
James River, Study of Modifications to Existing Navigation
Channel (Norfolk District, Corps of Engineers) 1990
Upper James River Basin, Flood Control Study 1992

ACTIVE/COMPLETED CORPS OF ENGINEERS PROJECTS
Figure 2 shows the location of active/completed Corps of Engineers
projects.

Navigation

Appomattox River. This river, a large, navigable tributary, enters the
James River at Hopewell. The navigable section, extending from Petersburg
downstream 11.5 miles to Hopewell, has been under improvement for
approximately 100 years. A channel 80 feet wide and 10 feet deep from the
mouth to Petersburg was completed in 1931. Commerce consists of sand,
gravel, and crushed rock; fertilizers; fuel oil; sulfuric acid; and shellfish.
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Deep Creek, Newport News. This project, located in Newport News on
the north side of the James River and 10.5 miles upstream from its mouth, was

modified by the River and Harbor Act of June 30, 1948. The project consists of
an approach channel 8 feet deep and 100 feet wide, extending from that depth
in the James River to a point where the natural creek entrance to Deep Creek is
constructed, a distance of 9,040 feet; 8 feet deep and 60 feet wide through the
constricted entrance, a distance of 700 feet. Modifications involved the
enlargement of the harbor in Deep Creek opposite Menchville, extending
upstream to a point near Parker's Landing and to the foot of Maxwell's Lane,
from 6.4 acres to about 20 acres with a depth ot 8 feet, 400-740 feet wide, and
1,040 feet long. The improvement is used principally for receiving seafood and
as a harbor of refuge and overnight anchorage for oyster boats operating in the
James River. A modification of the project was authorized under Section 107 of
the 1960 River and Harbor Act during 1979 to provide for widening the channel
within Deep Creek. This has never been constructed.

James River Channel. The project provides for a channel 25 feet deep
and 300 feet wide from the mouth to Hopewell, 25 feet deep and 200 feet wide

following the cutoff route to Richmond Deepwater Terminal and 18 feet deep to
Richmond Lock. The total length in channel included in the project is 90.8
miles. The above work was completed in 1947.

Modification of this project was authorized by Congress in 1962 to
provide for a channel 35 feet deep and 300 feet wide from deep water in
Hampton Roads to the Richmond Deepwater Terminal with easing of bends to a
minimum radius of 3,000 feet, supplemented by benching at Jones Neck to
improve the sight distance; a mooring basin 35 feet deep, 180-200 feet wide,
and 2,100 feet long alongside the channel opposite the waterfront at Hopewell
and enlargement of the turning basin at Richmond Deepwater Terminal to a
width of 825 feet and a length of 2,770 feet at a depth of 35 feet. An economic
analysis was conducted in 1972 and it was concluded that these modifications
were not justified. A favorable reconnaissance report was submitted in
September 1990 indicating that a 27-foot-deep by 300-foot-wide channel from
the mouth of the James River to Richmond is a potentially feasible plan. The
local sponsor, the city of Richmond, is reviewing courses of action available for
further investigation, so the district is currently holding the study in abeyance
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until a decision is reached. Commerce consists chiefly of fertilizers, gasoline,
and asphalt.

Nansemond River. This estuary, located in the city of Suffolk, enters the
southwest portion of Hampton Roads. The project provides a channel 12 feet
deep and 100 feet wide from the mouth upstream to a point 0.5 mile above the
highway bridge at Suffolk, Virginia, a total distance of 18.7 miles. it has a
turning basin 200 feet square at Suffolk and a channel in the western branch 10
feet deep and 80 feet wide upstream to Reids Ferry, Virginia. The improvement
is used for moving petroleum products, sand, gravel, and fertilizer to Suffolk.

Pagan River. This tributary enters the south side of the James River in
Isle of Wight County. The existing project provides for a channel 10 feet deep
and 80 feet wide from that depth in the James River to Smithfield, a distance of
about 6.7 miles. Commerce consists of fresh seafood. The project was
completed in 1923.

Tylers Beach Channel. This project is located on the south shore of the
James River in Isle of Wight County in a deep indentation known as Burwells

Bay about 13 miles upstream from the mouth of the James. The project
provides for a harbor of refuge 6 feet deep, 150 feet wide, and 300 feet long in
the marsh area south of Tylers Beach, and a channel 6 feet deep, 50 feet wide
and about 2,350 feet long from that depth in Burwells Bay to the harbor of
refuge. The project was completed in 1968 under provisions of Section 107 of
the 1960 River and Harbor Act, in the interest of the seafood fleet that operates
in that area.

Jylers Beach Revetment. A detailed project report was completed in
1981 under authority of Section 107 of the River and Harbor Act of 1960, as

amended. A two-fold problem existed at Tylers Beach, (a) rapid shoaling of the
entrance channel, and (b) recession of the shoreline and bank along both sides
and within the throat of the inlet. Construction of two 370-foot placed stone
revetment/jetty structures along the banks of the inlet throat leading to the
harbor at Tylers Beach was completed in 1982.

11
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Flood Control

Gathright Dam and Lake Moomaw. This development was authorized by
the Flood Control Act of 1946 as a multipurpose project with power which
included the Falling Spring Regulation Dam. A restudy of the project which was
completed in 1964 indicated that conventional power, as originally planned,
was not economically feasible. The modified project includes low water
regulation for water quality control, flood control, and recreation. The Falling
Spring Dam is not needed at this time, since hydroelectric power has been
excluded from the initial development.

The Gathright Dam site is located about 43.4 miles above the mouth of
the Jackson River, 19 miles upstream from Covington in western Virginia. Itis
about 47 miles north of Roanoke and 57 miles north of Lynchburg. The dam
and a portion of the lake is in Allegheny County, with most of the lake being in
Bath County. The project controls the runoff from a drainage area of 345 square
miles. The beneficial effects of flood control have been realized along the
Jackson and James Rivers from Covington to Lynchburg and downstream.
Release of water from the conservation storage pool for improvement of water
quality in the stream below Covington increases low river flow along about 275
miles of the Jackson and James Rivers from the dam downstream to Richmond.
This increased flow, in combination with adequate treatment or control of
wastes at their source, improves water quality.

The lake created by the construction of the dam, with an area of 2,639
acres at the maximum conservation pool elevation (1,582 feet), also provides
recreational benefits. The lake at this level has a length of about 12 miles and a
shoreline of about 43.5 miles. With the selective withdrawal of water. from the
lake, a trout habitat is maintained downstream from the dam.

The project became operational for flood control in December 1979, with
filing operations completed in 1982.

Newmarket Creek. Newmarket Creek local protection project is located
in Newport News and Hampton, Virginia, a portion of which forms the boundary
between the two cities. The project provides for improvement of the channel of
Newmarket Creek from the vicinity of Dresden Drive in Newport News to U.S.
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Highway 258 and improvement of the entire length of Government Ditch. A dam
across Newmarket Creek diverts flood water from the creek into Government
Ditch and into the James River. The project was approved by the Chief of
Engineers in 1965 under authority of Section 205 of the Flood Control Act of
1948, as amended. Construction of the project was initiated in August 1967
and completed in December 1969.

Richmond. The city of Richmond experienced severe flooding in 1969,
1972, and 1985, with damages totalling $39 million, $112 million, and $53
million, respectively. To alleviate this problem, a floodwall and levee is being
constructed to protect the city's histo~<al center on the north side and the
commercial/industrial complex on the :outh side of the James River. The
project was authorized by the Water Resources Development Act of 1986.

The north side alignment consists of 4,470 linear feet of concrete T-wall,
including nine street and rail closures and a 75,000 GPM pump station and
related interior drainage. The southside alignment consists of 10,000 linear feet
of levee and 2,000 feet of concrete wall, with six street and rail closures,
including two pump stations (29,000 and 4500 GPM), accompanying ponding
areas and related interior drainage. Construction is scheduled to be completec
in 1993.

Bichmond Filtration Plant. The Richmond Water Filtration Plant is in the

western portion of the city on the left bank of the James River. The project is
authorized to provide for protection of the municipal water supply treatment
plant for the city of Richmond. The basic plan provides for raising concrete
walls on three sides of the plant and tying into high ground. The walls will have
an average height of about 9 feet above existing ground, with a top elevation of
117.0 feet mean sea level.

The project was authorized in 1976. Preconstruction planning was
completed in FY 1981 and plans and specifications for construction were
completed in FY 1982. The project is currently undergoing final design.

Scottsville. The town of Scottsville is located on the north bank of the
James River, 185 miles above its mouth and 25 miles south of Charlottesville,
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Virginia. Severe flooding has plagued the town for many years. Authorized
under Section 205 of the 1948 Flood Control Act, as amended, this flood control
project includes an earthen levee partially riprapped, a concrete floodwall, two
closures, a gated structure in a box culvert, and a pumping station. The levee is
3,635 feet long, with a height varying from 110 21 feet, a top width of 10 feet, a
bottom width varying from 1 to 100 feet. [t extends from the Albemarle-Fluvanna
County line westward paralleling the James River and CSX Railroad tracks to a
point just upstream of the old Scottsville Elementary School. The project was
completed in December 1989.

Buena Vista. Buena Vista is located in the western part of the state near
Rockbridge County. It is situated along a bend of the Maury River about 11
miles upstream of the confluence of the Maury and James Rivers.

A flood control project for Buena Vista was authorized by Congress in the
Water Resources Development Act of 1990. The project includes a combination
of levees, floodwall, and minor stream channelization which will provide
protection to much of the city's industrial and commercial area to a flood of
record. Construction start is scheduled in 1993.

Emergency Rehabilitation

Jamestown Island Seawall. A study of emergency rehabilitation for the
Jamestown Island Seawall was conducted under the authority of Public Law
84-99 in 1982. Rehabilitative work, completed in 1985, consisted of the
construction of a new timber bulkhead with continuous sheet piling. The new
bulkhead was placed 1 foot riverward of the existing bulkhead. A concrete cap
was placed over both the new and existing bulkheads and extends over the
bottom two rows of block. Concrete blocks at the major failure areas and the
small isolated failure location and along the bottom rows of the wall were
removed and the sand and bedding stone underlayers were replaced; the
concrete blocks were then relaid.

14



EXISTING AND FUTURE CONDITIONS

DESCRIPTION OF STUDY AREA

The James River Basin is the largest river system in Virginia,
encompassing over 10,206 square miles (26,440 km 2) of drainage area (just
over 25 percent of the state's area). Originating at the confluence of the
Jackson and Cowpasture rivers near Clifton Forge, Virginia, the James flows in
a southeasterly direction through the central portion of the state, descending a
total vertical distance of 988 feet (301 m) to sea level at the fall line at
Richmond, Virginia. The mainstream extends 339 miles (545 km) from its origin
to its mouth, where it empties in the southern portion of the Chesapeake Bay at
Hampton Roads. The James has more tributaries than any other Virginia river--
major tributaries include the Maury, Rivanna, Appomattox, and Chickahominy
Rivers. The James is tidal from its mouth to the fall line, a distance of about 90
miles (145 km). The mean range of tide is 2.6 feet (0.8 m) at Newport News,
and 3.2 feet ( 1 m) at Richmond. The mean annual discharge is approximately
7,500 cubic feet per second (c.f.s.; 1 cubic foot of water equals about 2.8 liters),
with extremes as low as 320 c.f.s. and as high as 400,000 c.f.s.

Physiography

The James River bisects four major physiographic regions: From west to
east, the James flows across the Valley and Ridge, the Blue Ridge, the
Piedmont, and the Coastal Plain physiographic provinces (figure 3). The upper
portion of the basin includes the former two provinces, and is characterized by
rocky (gravel to bedrock) substrata, a meandering path, and a moderate
gradient, ranging from 6.3 to 12 ft/mi (1.2-2.3 m/km). The middle and lower ,
portion of the basin include the Piedmont and Coastal Plain provinces; the river
here is alkaline, hard-bottomed, and has a moderately low gradient, averaging
2.6 f/mi (0.5 m/km).
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The Valley and Ridge province consists of numerous parallel valleys and
ridges, trending northeast to southwest. The current topography was produced
primarily by the weathering processes that followed the intense folding of the
sedimentary rock formations present in the area. These processes dissolved or
eroded, and then carried away the relatively soft and/or unstable rocks (mostly
carbonates and shales), creating the valleys; the ridges are composed of the
remaining, more resistant, sandstones and quartzites. Elevations in this
province range from about 400-4,000 feet (120-1200 m) (Div. of Water
Resources, 1965). Streams in the Valley and Ridge province have developed a
pattern roughly conforming to the depositional pattern of the rocks. A few of the
primary streams (including the Jackson River, which constitutes the uppermost
portion of the James River), have cut deep gaps through the ridges, but most
streams flow either within the main valleys, or down the valley sites, nearly
perpendicular to the valley trends. This gives an overall rectilinear drainage
pattern, often referred to as trellis drainage (Dietrich, 1970 and 1990).

The Blue Ridge province is a long, narrow area consisting of the Blue
Ridge Mountains. These mountain chains range from a single ridge less than 2
miles (3 km) wide to complex groups of closely packed ridges with an overall
width of 10-14 miles (16-22 km). The area s relatively rugged, with many rock
exposures, slopes covered with rubble or talus, and supporting a sporadic
growth of scrub fir and other trees and brush. Although generally appearing
irregular, neighboring summits are commonly of about the same elevation.
Summit elevations range from about 1,200- 4,100 feet (365-1250 m) (Dietrich,
1970 and 1990). Streams of the Blue Ridge have beds with very steep
gradients within narrow, V-shaped valieys, except in the lower foothills where
flood plains have developed. These streams are said to be young in geologic
age, with their greatest work being vertical, or downcutting (Division of Water
Resources, 1965).

The western boundary of the Blue Ridge province consists of relatively
steep ridges, which are commonly covered with rubble and talus deposits.
Directly west of these is a broad area of low relief, part of which is veneered by
alluvial gravels deposited where stream gradients changed abruptly from high
to low. The base of the steep ridges is generally considered to mark the
boundary between the Blue Ridge and the Valley and Ridge provinces.
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The Piedmont province is a plateau that lies between eastern foot of the
Blue Ridge Mountains and the fall line at Richmond. The land surface slopes
generally toward the east from an elevation of 1,350-1,000 feet to the fall line, at
about 300 feet. Topography is subdued, well-rounded, and of mild to moderate
relief. Streams in this province flow in entrenched, sinuous beds, with
occasional riffles and moderate gradients. As the Piedmont approaches the
Blue Ridge Mountains, it generally becomes more hilly although there are some
areas where the main, old-age surface of the plateau extends without
interruption to the base of the Blue Ridge.

The fall zone constitutes an 11 mile stretch of the James at Richmond
and is the transitional zone between the middie and lower portions of the basin.
This region is characterized by a much steeper local stream gradient (averaging
8.5 ft/mi), exposed bedrock, and frequent falls and rapids. Here, the substratum
is primarily composed of older, weathering-resistant crystalline rocks of the
Piedmont, covered with a thin layer of the soft sediments typical of the Coastal
Plain. The Falls of the James (proper) extend from Bosher Dam to the head-of-
tide at Mayo's Island in central Richmond.

The Coastal Plain province includes all lands east of the fall line to the
Chesapeake Bay. These are characterized by deposits typical of deltaic alluvial
plains; substrata vary widely from one location to another, depending upon the
recent depositional environment of the area. Sediments may be sandy, silty,
clayey, or loamy (or a combination), with a great deal of variation within a
relatively small area. The bedrock of the Coastal Plain is situated at a depth of
about 13,000 feet beneath these sediments. Soils on the Coastal Plain are
generally fertile, and wetlands, both tidally influenced and fresh water, are
relatively abundant in this province.

The James River Basin includes the watersheds of the Jackson and
Cowpasture Rivers above their confluence, since their waters drain into and
form the James River. The Jackson watershed lies along the eastern foothilis of
the Allegheny Mountains principally in Highland, Bath, and Allegheny Counties.
From its source in north-central Highland County, the Jackson River flows for a
distance of 90 miles to its junction with the Cowpasture River. The Jackson
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watershed lies within the Valley and Ridges province. Lands here are generally
forested, except for the cities and small towns.

Lake Moomaw, the reservoir created by Gathright Dam, lies in an area of
varying topography, ranging from rolling agricultural lands to rugged,
undeveloped mountains. In the immediate project vicinity, about 90 percent of
the surrounding land is woodland or forest; 10 percent is cropland and pasture.
The Gathright project lies within a portion of the George Washington National
Forest and is partially surrounded by the T.M. Gathright Wildlife Management
Area. This area was a private wildlife preserve for many years, and was
purchased in 1958 by the State of Virginia to provide public hunting and habitat
for wild turkey production.

Geology

The upper James River Basin is underlain by sedimentary rocks and is
characterized by alternating linear ridges and valleys trending northeast to
southwest. The ridges and valleys of the region are formed by a series of
alternating anticlines and synclines, formed from intense folding and faulting of
the original flat-lying sedimentary rocks. Erosion has exposed Ordovician (and
Silurian) formations along the axes of the anticlines, and Devonian shales and
sandstones along the synclinal axes. These rocks are highly fractured but have
low porosity and permeability. Unconsolidated deposits of the Cenozoic age
occur throughout the area in the form of talus on the steep ridges, broad, apron-
like deposits of sand and gravel on the lower slopes and in the valleys, and
terraces and flood plain deposits along major streams.

Bedrock of the Blue Ridge differs markedly from place to place. Along
the western margin, there are relatively resistant late Precambrian and
Cambrian clastic sedimentary rocks. East of these late Precambrian formations,
volcanics occur in some places, with several diverse Precambrian and
Paleozoic metamorphic and intrusive igneous rocks in other places (Dietrich,
1970 and 1990).

Overlying the unweathered bedrock of the Valley and Ridge provincé is
an average of 50 feet of weathered rock, known as saprolite. The saprolite
consists of soil cover, a highly weathered zone, and a moderately weathered

19



zone. In isolated areas, there are Triassic sedimentary and igneous rocks. The
Triassic sedimentary rocks are generally fine- to coarse-grained continental
clastic material, which is, in some areas, interbedded with basalt flows,
pyroclastic rocks, coal, and limestone, or intruded by diabase dikes and sills.

The Piedmont is underlain chiefly by Precambrian and Paleozoic
metamorphic and igneous rocks, but it also has relatively large areas underlain
by Triassic sedimentary rocks, along with sporadic basaltic sills and dikes
(Dietrich, 1979 and 1990).

In the fall zone, the stream bottom is characterized by granite outcropping
and rock slabs, and is strewn with large- and medium-sized boulders. Sandy
substrata are also common throughout the fall zone, especially where the water
reaches greater depths. There are many small and some large islands in this
zone, and the river channel is broad, varying from 500 to 2,500 feet (about 150-
600 m).

Climate

Temperatures below 0° F (-18°C) occur annually in the portion of the
James River Basin west of the Blue Ridge Mountains and occasionally over the
entire basin. East of this mountain barrier, warm air from the Atlantic Guilf
Stream moderates the climate. The average annual temperature is about 56° F
(20° C), with extremes below 0° F and above 100° F. These extremes are more
pronounced in the west where the moderating effects of the Chesapeake Bay
and Atlantic Ocean are more removed. Hot, humid weather is frequent in the
summer, but hot, dry weather may cause an occasional drought. The average
annual rainfall is approximately 42 inches and is fairly constant over the entire
basin, varying no more than 5 to 6 inches from the mean in any one area of the
basin, although the western portion is slightly drier, on the average, than the
east. The mean annual snowfall ranges from over 30 inches in the mountains
to less than 10 inches along the coast.

_ Water temperatures in the James River tend to increase slightly from
upstream to downstream; temperatures in the upper river rarely exceed 88° F
(31°C), while they may reach up to 92° F (33° C) nearer the Chesapeake Bay.
Somewhat cooler water, with maximum temperatures around 82° F (28° C)
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prevail in the tributaries of the upper basin. The James is not typically subject to
ice cover.

Water Resources

Water areas comprise about 179,900 acres (72,830 hectares), or 2.7
percent of the James River Basin. About two-thirds of these waters are in the
estuary and tidal tributaries of the James River. The physical and hydrologic
features of Virginia's estuaries is depicted in table 2. Water quality in the upper
James River Basin is generally good, with the exception of the mainstem James
River and the Jackson River downstream of Covington where dioxins are
entering the river (at about 180 parts per quadrillion) in effluent water from the
Westvaco paper mill. Another exception is the metallic contamination of waters
in Lake Moomaw. in the summer when thermal stratification occurs, the
hypohmmon of Lake Moomaw becomes depleted in dissolved oxygen (DO),
causing iron and manganese to become more soluble and dissolve in the lake
waters. By fall, relatively high concentrations of these elements may be present
in the hypolimnion, where they can have potentially toxic effects.
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Water surface

Average daily

Estuary name EDA(1) FDA Total area freshwater input
(100 square miles) (sq. mi.) (100 c.f.s.)
Chesapeake Bay 220 473 693 3,830 858
Patuxent River 9 0 9 47 9
Potomac River 31 115 146 494 159
Rappahannock River 12 15 27 145 29
York River 26 0 26 74 25
James River 44 58 102 236 125
Chester River 5 0 5 57 5
Choptank River 9 0 9 110 10
Tangier/Pocomoke 26 0 26 459 29

Sounds

Source: Agricultural Pesticide Use in Coastal Areas: A National Summary, US Dept. of Commerce, 1992.
(1) Abbreviations: EDA = Estuarine drainage area; FDA = Fluvial drainage area



The Gathright project is operated to improve water quality in the Jackson
and James Rivers by making releases from storage during periods of low
natural streamflows. The rate of release is governed by natural flows at
Covington above Dunlap Creek. Flows required at Covington for water quality
control, as determined by the U.S. Public Health Service assuming pre-project
stream temperatures, are presented in table 3.

Table 3. FLOW REQUIRED AT COVINGTON
FOR FLOW AUGMENTATION (c.f.s.)

Month Fiow (a) Month Flow
Jan 158 Jul. 283
Feb 168 Aug. 278
Mar 171 Sept. 245
Apr 194 Oct. 188
May 231 Nov. 161
Jun 269 Dec. 158

(a) At Dunlap Creek.

Once the James passes Lynchburg, about 100 river miles upstream from
Richmond, there are no major point-source discharges. However, some urban
runoff does enter the river at Lynchburg, and low DO levels in the river in the
immediate vicinity of Lynchburg occur in the summer. For the most part, water
quality between Lynchburg and Richmond is primarily determined by various
natural processes as they influence flow, temperature, suspended solids and
DO.

There have been no significant water quality problems immediately
upstream from Richmond. In the upper portion of the fall zone, any adverse
water quality impacts are likely to occur only under extreme low-flow conditions,
when DO concentrations are limited by high ambient water temperatures in the
summer.
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Approximately halfway through the Falls of the James at Richmond, water
quality is potentially affected by a number of combined sewer overflows (CSOs)
that may also have significant impacts on water gquality in the upper James River
estuary. (A CSO occurs when heavy rainfall causes the combination storm-
municipal-waste sewage system to overflow into the river, rather than following
its normal route to sewage treatment.) Downstream of the Falls, the primary
causes of any adverse impacts on water quality are: (1) Richmond CSOs, (2)
urban runoff, and (3) wastewater treatment plant discharges to the upper
estuary.

Kepone, a highly chlorinated hydrocarbon pesticide, was discharged into
the environment around Hopewell, Virginia from 1966 to 1975 from two
manufacturing operations. The Allied Chemical Corporation's Semi-Works
Plant produced Kepone intermittently from 1966 to 1974. Life Sciences
Products Company initiated Kepone production under contract to Allied
Chemical in 1974 and continued production until closure of the plant in
September 1975. Fish and sediment samples indicated that Kepone
contamination existed in the James River as early as 1967. The finding of high
levels of Kepone contamination in James River fish brought about a ban on
fishing for a wide range of species. Estimates indicated that there were 20,000
to 38,000 pounds of Kepone in the top 1 foot of James River sediments (EPA,
1978). Bed sediments were contaminated from the source at Hopewell to
Hampton Roads, a distance of 55 miles.

Downstream of Hopewell (65 miles or 100 km from the Chesapeake
Bay), Kepone levels have now declined in the water column (probably due to
covering of contaminated sediments) and water quality has improved
sufficiently for a 13-year fishing ban to be lifted from the lower James River and
its estuary.

The salinity in the lower James is too high for the water to be potable for
humans, ranging from one part per thousand (ppt) near Richmond to 15-25 ppt
at the mouth of the river. Variations in the estuarine salinity structure are
caused primarily by the volume of fresh water flowing into the system, and by
changes in the Chesapeake Bay salinity regime. The James is nearly
homogeneous from the surface to the bottom and, as a result, salinity vaiues
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show very little variation with depth. Even less variation in salinity is observed
in the winter months, when stratification of the Bay waters is minimized.

BASELINE BIOLOGICAL RESOURCES

Aquatic Habitats

The term aquatic habitat is used here to denote only those habitats that
ocour in water (i.e., instream and riverbeds). Pools are areas of low velocity and
deep water in relation to that of the main current. In the James true pools are
infrequent and limited in area, with a maximum depth rarely exceeding 12 feet.
Pool substrata are dominated by sand of varying texture and bedrock.

Shoals are areas where the stream gradient is steeper than surrounding
reaches because of an outcropping of bedrock present in the stream. Here,
water depth is typically shallower and water velocity is faster than adjacent
habitat types. Shoals give rise to various habitat subtypes, and hence, diversity
tends to be high in shoals. Shoals dominate the upper and middle James
River, with the subtype known as a run (where water velocity is relatively high,
but surface turbulence is low) dominating throughout the middle James, and
alternating riffles and pools dominating the upper portion of the river.

The lower James is generally wider, deeper, and has a lower gradient
than most of the rest of the basin. Habitat diversity here is somewhat lower than
in reaches farther upstream.

Fish and Fisheries

A total of 100 fish species representing 20 families are reportedly
distributed among the lacustrine, lowland, upland, montans, big river, stream,
and creek habitats of the James River. The list of expected species is
composed of 67 native, 20 introduced, and 13 marine/euryhaline fishes. Since
expected species encompass all of the James River Basin, fish species
richness within a particular segment of the James River is expected to be less
than 100.

Fresh water ponds, reservoirs, and streams east of the Blue Ridge
account for 29 percent of the fishing waters; about 4 percent of the fish habitat is
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in the Valley and Ridge province. Of the total annual harvest of all fish taken
from the James River Basin, approximately 97 percent are taken from the lower
James and its tributaries, 2.5 percent from the fresh waters east of the Blue
Ridge, and only 0.5 percent from the Valley and Ridge province.

Resident Fishes

The Jackson River above Covington supports a high-quality stream
fishery which features such indigenous sport fish as smallmouth bass, sunfish,
pickerel, fallfish, and sucker. The portion of the river within the publicly
accessible Gathright Wildlife Management Area is a stocked trout stream, as are
more than 50 stream segments in western Virginia. This stocking program is
conducted by the Virginia Department of Game and Inland Fisheries (VDGIF),
which annually stocks the area with rainbow and brook trout to maintain a high-
quality fishery. Between Covington and the Lake Moomaw reservaoir, the
Jackson River remains a high-quality trout fishery except that nearly all
streaming lands are in private ownership, thus limiting public access. Other
quality trout fishing waters in the upper James are shown in figure 4.

About 460 miles (1,500 km) of marginal and extremely marginal trout
waters are found in the Blue Ridge and Valley and Ridge provinces (upper
basin). Short reaches of the Cowpasture and Jackson Rivers support native
trout, but almost no other streams provide the critical conditions throughout the
year which are necessary for natural reproduction. Low flows and warm
temperatures also limit the season for the stocking of hatchery trout from late
spring to early summer in most streams. Predominant fresh water species
include bass, catfish, and various sunfish. Several publicly owned lakes are
also stocked and managed by state agencies.

Several previous James River fish community studies focused on the
possible effects of the operation of the Bremo Power Station, a reach located
about 55 miles upstream from the fall zone. Fifty species were reported in the
Bremo vicinity, which represents a large portion of the species known to occur
in the James River above Richmond. Thermal pollution has not significantly
affected fish abundance and species composition, but hydropower dams have
limited migration of anadromous fish.
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Quality Trout Fishing Waters
Upper James River Basin
Source: VDGIF (Va. Wildiife Magazine - March '93)

Augusta County
(1) North River
(2) Hearthstone Lake
(3) Ekhom Lake
{4) North River
(5) Braley Pond
{6) Ramseys Draft

Creek

(22) Pounding Mill Creek
(23) Smith Creek
(24) Céiton Forge Reservoir

Ambherst County
{43) Pediar River

(44) N. Fi Buffalo River
(45) Litte Piney River

" (47) S.Fk Piney River

(48) N. Fk Piney River

Nelson County
{46) Shoe Creek
{49) S.Fk TyeRiver
(50) N.Fik TyeRiver
(51) TyeRiver

Rockbridge County

(60) Irish Creek
(61) Big Marys Creek

Figure 4. Quality Trout Fishing Waters in James River Basin
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The fall zone, as previously described, represents a unique area of
transition between the Piedmont and Coastal Zone reaches of the James River.
The physical attributes of this physiographical transition zone provide unique
habitat (i.e., a large river with steep gradients like a mountain stream) for fishes
as well as the means for a fish assemblage gradient between Piedmont and
Coastal Plain species.

Based on fish collection experience and collection records, Garman
(1990) has identified the presence of 50 fish species representing 13 families
from the greater Richmond vicinity. This complement of expected/potential
species represents half of all species reported for the entire James River Basin.
Some of these species have been reported in very small numbers and/or on
very few occasions near Richmond--flathead catfish, rock bass, and redear
sunfish, for example, are not common in the area and appear to represent
range extensions within the drainage basin.

Resident species in the lower James River and in the James River
estuary include Atlantic silversides, Atlantic croaker, striped anchovy, spot,
weakfish, hogchoker, bluefish, naked goby, oyster toadfish, skilletfish,
blackcheek tonguefish, summer flounder, and black seabass. Bluefish,
flounder, and seabass are all considered to be commercially important species,
and spot and croaker are also popular game fish. Temperature appears to be
the major factor affecting distribution of resident fishes in the lower James in
winter, while food availability is the major factor in summer. Principal finfish
uses of the lower James and its estuary are (1) nursery and spawning grounds
for both resident and anadromous fish, (2) adult feeding grounds, and (3)
spawning grounds for important forage species, such as the bay anchovy and
Atlantic silverside. Spawning and nursery sites for various James River fishes
are shown in table 4.
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Table 4. SPAWNING AND NURSERY SITES FOR VARIQUS JAMES RIVER FISHES

SPECIES SPAWNING TIME SPAWNING AREA LARVAE & JUVENILES COMMENTS
POSTLARVAE
FRESHWATER
Channel Catlish Late May - Early July ~ Freshwater Frashwater Freshwater - Salinity tolerance to
: Oligohaline 15 ppt
White Catfish Late May - Early July  Freshwater Freshwater Freshwater - Salinity tolerance to
Oligohaline 14 ppt
White Perch March - June Oligohaline Oligohaline Ofligohaline
(Apr - May) (fresh) (fresh) (fresh)
ESTUARINE
Naked Goby May - Sept Poly, meso, oligo Poly, meso, oligo, Poly, meso, oligo
(June, July) fresh
Hogchoker May -Sept Meso, poly (Meso), poly Fresh, (oligo), meso
{August)
Oyster Toadfish April - Oct Meso Meso Meso
Other Cyprinids Early April - Late Freshwater Freshwater schooling Freshwater to
August oligohaline
Crappie May - August Freshwater Freshwater schooling Freshwater schooling
Bass May - August Freshwater Freshwater schooling Freshwater to
oligohaline
Yellow Perch April - May Freshwater Freshwater Freshwater to

oligohaline
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Table 4. SPAWNING AND NURSERY SITES FOR VARIOUS JAMES RIVER FISHES

(Cont'd)

SPECIES

SPAWNING TIME

SPAWNING AREA

LARVAE &
POSTLARVAE

JUVENILES COMMENTS

ESTUARINE &
FRESHWATER

Mosquitofish

Carp

ANADROMOUS

Blueback Herring

Alewife

Striped Bass

Gizzard Shad

Threadfin Shad

American Shad

May - Sept
Late May - July

April - late June

March - early June
April - June

May - June

May - July

March - Late May

Freshwater (oligo)

Freshwater to
mesohaline

Freshwater

Freshwater (usually
trib.)

Freshwater
Freshwater

Freshwater

Freshwater

Freshwater (oligo)

Freshwater to
mesohaline

Freshwater

Freshwater (strongly
schooling)
Oligohaline
Freshwater

Freshwater

Freshwater

Freshwater (oligo)

Freshwater to Salinity tolerance to
mesohaline 17 ppt

Freshwater until early
falt, then migrate
downriver and into
Chesapeake Bay by
December

Same as above

Mesohaline

(oligohaline)

Freshwater - Salinity tolerance to
Oligohaline 7.6 ppt

Freshwater - Abundant in James
Oligohaline between miles 60-75
Freshwater -

Oligohaline
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Table 4. SPAWNING A_ﬂD NURSERY SITES FOR VARIQUS JAMES RIVER FISHES

(Cont'd)
SPECIES SPAWNING TIME SPAWNING AREA LARVAE & JUVENILES COMMENTS
POSTLARVAE
MARINE
Spotted Seatrout May - Aug Poly (coastal) Poly, meso, oligo Poly, meso
Spot Nov - June v Poly (coastal) Meso, poly Oligo, meso
Atlantic Croaker Aug - Dec Poly (coastal) Meso, poly Oligo, meso
Atlantic Menhaden Sept - March Poly (coastal) Fresh, oligo Oligo, meso
River Mile Salinity (ppt)
Poly haline 0-13 16.5-30
Mesohaline 13-28 30-165
Oligohaline 28-38 0.5-3.0
Freshwater 38-up less than 0.5




Anadromous Species

Historically, the James River was an important spawning rivei for several
species of anadromous fish. Runs of American shad (Alosa sapidissima),
hickory shad ( A. mediocris), alewife (A. pseudoharengus), blueback herring (A.
aestivalis), and striped bass (Morone saxatilis) may have extended up to and
beyond Lynchburg, Virginia, with at least one species, American shad, reaching
the headwaters of the James, near Clifton Forge. The populations of these
important commercial and recreational anadromous species are in a serious
state of decline, partly due to the loss of suitable spawning habitat as a result of
dam construction, which blocks upstream migration. Dams in the James River
Basin are illustrated in figure 5.

Recently, Garman and Mitchell (1989) and Gz 1an and Eareckson
(1990) conducted studies within the fall zone to assess the efficiency of the
Richmond dam breaches and gathered information to assist in design and
placement decisions regarding proposed fishway structures. Study objectives
were to collect and provide data regarding the temporal and spatial utilization of
the James by anadromous fishes. Represented in the collections were each of
the four species of anadromous clupeids known to occur within the region
(hickory and American shad, and alewife and biueback herring, known
collectively as river herring) as well as anadromous striped bass. The authors
reported that 14 percent and 54 percent of their 1989 and 1990 catch,
respectively, belong to the anadromous taxa. The authors further noted that 99
percent of the anadromous fish catch was from the lowermost sampling
location, below Manchester Dam. Garman and Eareckson (1990) found that all
American shad collected during 1990 passed through the Manchester/Brown's
Island and Belle Island breaches. Striped bass were also taken from above the
breaches. In contrast, river herring were not. Overall results of these studies
indicate that, despite blockage of fish passage that has prevailed over the last
100 years, viable populations of some anadromous clupeids persist within the
drainage, albeit in low numbers. |
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The lower James River and the James River estuary support the same
anadromous species as those found in the upper portions of the river, but the
individuals present occur at different life stages from those in the upper river. In
general, anadromous fish larvae and juveniles move downstream (toward
increasingly saline waters) as they mature, so that pre-adult and adult members
of the species tend to be found in the lower reaches of the James. Adult
members found in the upper portion of the river are there for procreation, and do
not survive in the fresh water long after spawning. River herring in general
seem to be better adapted to spawning in more saline waters, and so the lower
James serves as a nursery ground for these, as well as American shad and
striped bass.

Shellfish

Blue crabs are a commercially important estuarine species of the lower
James and are harvested as both hard-shell and soft-sheil crabs for the local
seafood market, as well as exported from the Chesapeake Bay area. The lower
James also contains some of the best oyster beds in the world, totalling about
25,000 acres. Oyster abundance in Chesapeake Bay, however, is at its lowest
level in history. This situation is described in detail in the problems and needs
section of this report.

Oyster beds in the James are not only important for the mature oyster
harvest, but also for the seed oysters, which are transplanted to other rivers in
order to ensure populations for future harvest. In the past 50 years,
approximately 75 percent of the seed planted in Virginia came from the James
River. Beginning in the 1986-87 season, emphasis in the James shifted from
harvest of seed to harvest of market oysters, with the advent of the "clean cull”
law. That year the James fishery accounted for 42 percent of the state total of
market oysters; now 90 percent comes from the James (public beds) (Barber
and Mann, 1991). Oyster production is generally limited to the portion of the
lower James between the mouth and the northern end of Rocklanding Shoal
Channel (figure 6).
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Wetlands

Wetlands constitute a transition between aguatic and fully terrestrial
habitats, and overall characteristics of wetlands in the James River Basin are
dependent upon the degree and frequency of inundation, the substratum, and
the salinity of inundating waters. Wetlands are among the most productive
ecosystems in the biosphere and it has been estimated that 95 percent of the
fish in the Chesapeake Bay are dependent in some way upon tidal wetlands for
survival. Wetlands supply food to the aquatic system via runoff of detritus and
other organic materials, and also act as water filters that remove impurities from
rain water, and can be used for tertiary sewage treatment. Wetlands also
provide protection from floods due to storms because of high absorptivity of peat
and other organic matter which form their substrate.

Table 5. WETLAND ACREAGE IN VIRGINIA
Estimated % Loss/gain
current Loss(+) or gain(-) from previous
Wetland type acreage from 1950-70/80 total acreage
Estuarine 135,450 -5,109 -3.6
emergent
Tidal flat 100,670 -1,223 -1.2
Palustrine (1) 752,742 -57,038 -7.0
Ponds 55,281 +34,853 +107.6
SAV 30,470 -55,000 -64.1

Source: Virginia Outdoor Plan, Commonwealth of Virginia, 1989.
(1) Refers to fresh water tidal and nontidal waters.

Wetland types include riverine, lacustrine/palustrine, and tidal, all of
which are present in the James River Basin. Estimated acreage of various

wetland types in Virginia is shown in table 5. The tidal wetlands, especially salt
marshes, are the most productive in terms of biomass produced annually, while
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the fresh water wetlands have a higher diversity of plant and animal life,
providing habitat for birds, reptiles, fish, amphibians, and mammals.

Currently Virginia has slightly more than 1 million acres of wetlands, with
tidal wetlands representing about 25 percent of these, and the majority being
fresh water wetlands. Most of Virginia's wetlands are found on the coastal
plain, where 64 percent of the state's fresh water wetlands (and all of the tidal
wetlands) are located. The Piedmont Plateau has 22 percent of the state's total
wetlands, which constitute 28 percent of the fresh water wetlands in Virginia.
The remaining 5 percent of Virginia's total wetlands is scattered about the state,
occurring in specialized landscapes in higher elevations. Various wetland
areas within the James River Basin have been recommended for protection in
the Virginia Outdoors Plan (1989). These wetlands are presented in table 6.
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Table 6. COUNTY BY COUNTY INVENTORY OF WETLAND IN THE JAMES RIVER
BASIN RECOMMENDED FOR PROTECTION BY THE VIRGINI PLAN

County Wetland
Albemarie Fembrook Natural Area
Allegheny Potts Pond
Amelia Appomattox River Wetland
Augusta Back Creek

Mt. Torrey Fumace
Campbells Pond

Cold Spring Bridge

Green Pond

Grove Farm Pond

St. Mary's River

South River Wet Meadow
Maple Flat Sinkhole Pond
Wakena-Gleason Marsh
Warehouse Marsh

Peterson Pond

Lebanon Church Fault
Ramseys Draft

Natural Chimneys

Magnolia Swamp

Kennedy Mountain Meadow
Shenandoah Mountain Sink Holes

Bath Bolar Mountain Pond

Shenandoah Mountain Sink Holes
Botetourt James River Terrace near Wamminster
Buckingham Slate River

James River Arborvitae Bluff

Charles City Herring Creek Marsh
Weyanoke Point
Parsons Island/Sunken Neck/Old
Marsh
Morris Creek Marsh
Chickahominy River Marshes
Chickahominy Swamp
Lower Kittewan Marsh
Salem Run Bog
Chickahominy WMA

Chesterfield Dutch Gap Fault
Appomattox River Marshes
pomattox River Wetlands
Presquile NWR

Cumberiand Willis River Wetlands
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Tabie 6. NTY BY COUNTY INVENTORY OF WETLAND IN THE JAMES RIVER

IN MEN

T | THE VIRGINI RS PLAN
(cont'd)

County

Wetland

Hanover

Henrico

Hightand
isle of Wight

James City

Nelson

New Kent

Nottoway

Chickahominy Swamp
North Anna River Wetlands
Curles Neck

Chickahominy Swamp
Chickahominy River Preserve

Shenandoah Mountain Sink Holes

Lawnes Neck Creek Marsh
Pagan River Marsh
Ragged Island WMA
Ballard Marsh

Blackwater River Swamp
Horse Swamp

Zuni Pine Barrens

Big Marsh Point

Yarmouth, Simpson, and Wright Creeks
Ware Creek and Terrapin Point
Taskinas Creek

Passmore Creek

College Creek Marsh

Chisel Run Bog

Chickahominy River Marshes

Love Swamp
Tye River Hemlock-Beech Slope
Helena's Island Preserve

Lilly Point Marsh Complex
West Island

Cousiac Marsh

Hill Marsh

Ware Creek and Terrapin Point
Chickahominy River Marshes
Chickahominy Swamp
Lanexa Marsh

Cumberiand Thoroughtfare
Matton Creek

Whites Landing

Holts Creek

North Anna River Wetlands
Big Creek

Nottoway River Swamp
Nottoway Falis
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Table 6. NTY BY COUNTY INVENTORY QF WETLAND IN THE JAMES RIVER
BASIN RECOMMENDED FOR PROTECTIOSI BY THE VIRGINIA QUTDOORS PLAN
(cont'd)

County Wetland

Powhatan Appomattox River Wetlands

Prince Allen's Mill
Edward
Prince Powell Creek Marsh
George
Kennon Marsh
Ward's Creek
Dutch Gap Fautt
Upper Chippokes Creek
Appomattox River Wetlands
Appomattox River Marshes

Rockbridge Goshen Pass Natural Area
Short Hills

Suffolk Nansemond River/Bennett Creek
Marshes
Hoffler Creek Marsh
South Quay Pine Barrens
Blackwater River
Great Dismal Swamp NWR

Surry Upper Chippokes Creek
Sunken Meadow Pond
Crouch Creek and Timber Neck Creek
Lower Chippokes Creek Marsh
Hog Island
Lawnes Neck Creek Marsh
Blackwater River Swamp
Sumy Site
Swann's Point
Mt. Pleasant

Source: Virginia Ouldoors Flan, Commonwealth of VA, 1989.

Nontidal Wetlands. A variety of nontidal wetland types are found across
the different regions of James River Basin in Virginia. Variations in wetland
types are due to factors such as underlying geology, soil type, climate, and
water movement.

The water sources for all types of nontidal wetlands usually include both
surface waters and ground water. Wetlands found along the upper edges of
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rivers are generally seasonally flooded, as water tables rise in the spring. Flood
plain wetlands, such as bottomland hardwoods, are usually temporarily flooded.
The type vegetation found in a given riverine wetland will vary, usually
depending on the hydroperiod and the soil type. Wet meadows are often found
on flood plains, although they may result from the natural filling in of a smali
lake or pond. The nontidal wetlands of the Piedmont region are mostly riverine
flood plains.

Lacustrine and palustrine wetlands are characterized by the presence of
a body of water that generally lacks unidirectional flow, and may or may not be
fed water by a stream (i.e., lakes and ponds). The main criterion used to
distinguish between lacustrine and palustrine systems is the depth of the water,
although total area of the water body is also a factor. Lacustrine wetlands are
those with both the greater depth and, when it applies, surface area. The
amount and type of vegetation associated with these wetland types will vary
greatly, depending upon the soils present, and the local topography.

Many of Virginia's nontidal wetlands are shallow areas that are mostly
vegetated. Nontidal wetlands in the Blue Ridge and Valley and Ridge
provinces of the state include excavated basins, with sparse vegetation. -
Ground water seeps are also found in this region. Clay deposits and flat
topography in the Coastal Plain have contributed to the formation of substantial
areas of nontidal wetlands, which extend high up into the watershed of rivers
and streams.

Non-Tidal Wetland Functions. The ecological functions and importance

of Virginia's non-tidal wetlands are discussed in detail in appendix A.

Virginia's Tidal Wetlands. Submerged aquatic vegetation (SAV)

communities are those in which the plant life present requires complete
submersion all or most of the time. In areas where the vegetation is not
completely submersed at all times, only the tops of plants are exposed at
periods of low tides, or when weather conditions cause the temporary removal
of water from the water body in which they occur. The predominant form of SAV
in the more saline portions of the James River is ¢ Jrass (Zostera marina),
which grows in dense patches on the benthos in the depth zone where light
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penetration is good (the phototrophic zone). The entire James River had less
than 3 hectares of SAV in 1991. This moderately dense bed is located at the
mouth of Hampton Creek near the north end of the Hampton Roads Bridge-
Tunnel.

Mud flats are thick layers of fine-grained sediments that occur along the
margins of relatively calm, highly saline waters. They are typically non-
vegetated, with a rich concentration of phytoplankton and other microscopic and
submicroscopic life forms, as well as a large assortment of invertebrates. Mud
flats are usually at least partially flooded on a daily basis.

Salt marshes are often found directly landward of mud flats, and also
occur in low-lying areas that are close enough to saline water bodies to be
flooded on a regular basis. Vegetation in James River salt marshes consists
primarily of various species of cordgrass, saltgrass, and salt bushes. lIrregularly
flooded salt marshes tend to be dominated by needlegrass. Salt marshes are
populated by a large variety ot invertebrates, mammals, waterfow! and other
birds.

Tidal fresh water wetlands occur landward (upstream) of estuaries where
the water is of extremely low salinity and tidal cycles cause daily flooding of the
area. Fresh water marsh vegetation includes cattails, reeds, arrow arum, big
cordgrass, wild rice, three-square, tearthumb, and pickerel weed. Like the salt
marshes, a large variety of invertebrates, birds and wildiife populate tidal fresh
water wetlands.

Acreage of tidal wetlands within the counties of the James River Basin is
presented in the following table.
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Table 7. ACREAGE OF TIDAL WETLANDS IN

| NTI
County Total acreage
Charles City 4,037
Chesterfield and 872

city of Richmond

Henrico 192
Isle of Wight 5,378
James City 7,028
New Kent 5,467
Prince George 1,466
Suffolk 5,635
Surry 1,988

“Source: VIMS Tidal Wetland Inventories

Tidal Wetland Functions. The ecological functions of Virginia's tidal

wetlands are discussed in appendix A.

Terrestrial Habitats

The upper James River Basin is about 80 percent forested, with the
majority of this area in the Jefferson and George Washington National Forests.
Forests of the region are predominantly oak-pine. A variety of oaks dominate
the north-facing slopes, while pine (especially Virginia pine and pitch pine) are
generally more abundant on the slopes facing south and in flat areas. Stream
bottoms support a more diverse plant community, of which sycamore, white
pine, maple, hemlock, basswood, cedar, black locust, and chestnut, white, and
red oaks are conspicuous members. Some of the common understory species
are mountain laurel, greenbriar, blueberry, dogwood, and persimmon.
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An estimated 2 million acres in the basin are managed in varying
degrees and intensities for wildlife and hunting. About 40 percent of these
lands are in the Jefferson and George Washington National Forests. The state
of Virginia has purchased nine public hunting areas totalling 78,346 acres and
manages wildlife resources on another 30,000 acres in state forests, parks, and
recreational areas. Numerous wood-using industries have opened large tracts
of land to public hunting either through cooperative agreements or through
annual permits to individuals. Wildlife food-planting projects are carried out on
innumerable individual farms. |

Wildlife

The Valley and Ridge province supports a major portion of the deer,
bear, and turkey harvest. This mountainous wooded area supports a low
percentage of the small game, except for squirrels.

In general, the Piedmont-Blue Ridge area sustains a moderate portion of
the deer, bear, and turkey, but, as a whole, the area is generally better adapted
to small game such as quail, doves, and rabbits. The more mountainous,
wooded areas produce a major portion of the state’s large game species and a
lower percentage of small game than the valley areas.

The Coastal Plain still supports moderate harvests of deer, despite
intensive urban and industrial development. The large expanses of wooded
flatlands also provide habitat for squirrel and other small game. Wetlands are
numerous here, although development is rapidly destroying or fractionating
thousands of acres each year. The lower James is also important to numerous
North American species of migratory birds, as it is part of the North-South
Flyway, a major migratory path utilized by most migratory species that occur
east of the Mississippi River. As many as 350 different species of Federally
protected birds may use part of the James River Basin annually.

The T.M. Gathright Wildlife Management Area (18,392 acres located in
the upper James River Basin) is regarded by state wildlife officials as probably
one of the best wildlife management areas in Virginia. Gathright's high
productivity is essentially the result of a diversity of habitat together with good
management. Valley floors support a mixture of hardwoods and cropland.
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Hillsides are characterized by upland hardwoods scattered with pines. Some
ridges, such as Bolar Ridge, carry mature, mast-producing hardwoods mixed
with shrubs and vines. Shale slopes and ridges, characterized by steep grades
and low soil fertility, are more sparsely covered with a mix of hardwood and

pine.

Approximately 1,240 acres of Gathright Wildlife Management Area are
classified as agricultural land. Most of this is on the bottomlands along the
Jackson River. The cropping potential, 300 acres, is realized by leasing lands
for farming, some of which is left for wildlife. Other land management practices
which favor wildlife are the planting of cover strips, small grains, and stands of
pine in the larger open fields. Some open areas are kept mowed to favor small
game by controlling invading brush.

Small and upland game within the Gathright area include cottontail
rabbit, gray squirrel, raccoon, mourning dove, and ruffed grouse. Big game are
represented by whitetail deer, wild turkey, and black bear. Furbearers include
beaver, mink, muskrat, and skunk. Gray fox, opossum, woodchuck, and bobcat
are also prevalent.

In the lower James River Basin, lands adjoining the river are composed
of fertile agricultural tracts. Marshes, forested bottomland, and swamps
affording high-value habitat for migratory waterfowl and other birds, and game
and fur-bearing animals are prevalent. The Virginia Department of Game and
Inland Fisheries (VDGIF) maintains a 2,160-acre waterfowl refuge in Hog Island
and the U.S. Fish and Wildlife Service (USFWS) maintains Presquile National
Wildlife Refuge, a 1,329-acre refuge on Turkey Island below Hopewell.

The James River Basin supports a variety of wildlife, defined in this
context as terrestrial forms, excluding domesticated animals. A list of the fauna
expected to be found within the study area is found in appendix A.

Endangered and Threatened Species

A list of the endangered and threatened species expected to be found in
the study area is found in appendix A. The list of species includes not only
those living within the James River Basin that are protected by law (endangered
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and threatened species), but also those whose populations could suffer serious
effects if mismanaged. In the context of this study, fish and wildlife habitat
restoration would give priority consideration to the protection and restoration of
the habitat of these species.

Historically, the Federally listed endangered James spinymussel (Pleurobema
colling) was widespread in the James River drainage area (USFWS 1990).
Table 8 lists the historic and present locations of the species. Clarke and Neves
(1984) surveyed 73 potential locations for the species, but were able to find the
spinymussel at only six of the historic sites: two in Johns Creek, three in Craig
Creek, and one in Potts Creek. Based on this survey, and other more recent
survey data (Hove 1990 and Neves comm. with USFWS), the species is now
known to inhabit sites in 10 streams.

Primary factors thought responsible for the James spinymussel decline
include point source water pollution, siltation/agricultural runoff, competition
from the Asian clam, and impoundment of free-flowing streams and rivers
(USFWS, 1990). Considering primary land uses in the upper James, siltation
and agricultural runoff probably constitute the biggest threat to existing
spinymussel populations.
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James River near Natural Bridge

James River at Buchanan
James River at Columbia
James River at New Canton

James River opposite Maidens

James River at Maidens
James River at Rock Castle

James River at Pemberton & Cartersville

Rivanna River near Columbia

Rivanna River near Palmyra
Rivanna at Crofton

Calfpasture River

North ( = Maury) River, Lexington

Mill Creek near Millboro

Mechums River

Rocky Run (Moormans River)

Moormmans River

Craig Creek near New Castle

Craig Creek near Silent Dell

Craig Creek near Eagle Rock

Johns Creek near Maggie

P

Ri River Basi

rren

Johns Creek along Sevenmile Mountain

Dicks Creek
Patterson Creek

South Fork Potts Creek
Potts Creek

Catawba Creek
Pedlar River

lackson River Basi

Rockbridge County, VA
Botetourt County, VA
Fluvanna County, VA
Buckingham County, VA
Goochland County, VA
Goochland County, VA
Goochland County, VA
Goochland & Cumberland
Counties, VA

Fluvanna County, VA
Fluvanna County, VA
Fluvanna County, VA

Rockbridge County, VA
Rockbridge County, VA
Bath County, VA

Albemarie County, VA
Albemarie County, VA
Albemarle County, VA

Craig County, VA
Botetourt County, VA
Botetourt County, VA
Craig County, VA
Craig County, VA
Craig County, VA
Botetourt County, VA

Monroe County, WV
Craig and Alleghany
Counties, VA

Botetourt County, VA
Amherst County, VA
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CULTURAL RESOURCES

The entire study area has many known archaeological and historical
sites and many areas which have a high potential for containing undiscovered
sites. Areas along rivers and streams, particularly the flood plains with a slight
to moderate slope, frequently are high probability areas for undiscovered sites.

A literature search for an earlier study of the upper James River Basin
revealed that of over 4,000 archaeological and historical sites identified
previously, at least 52 sites have been indicated as needing further study. As
many as 320 of the 4,000 have been identified as Native American sites, of
which 35 have stratified remains, and therefore, require future study. A total of
218 known sites were disturbed or lost by the Gathright Dam/Lake Moomaw
project in the upper Jackson River. Historical sites consist primarily of farms
and farmhouses of varying age, but also include several sites containing
remains of the James River-Kanawha Canal system that at one time connected
several communities in the upper basin.

While all of the counties and municipalities in the upper James River
Basin contain sites, none has been subjected to systematic surveys designed to
inventory sites of all periods located within a sizable geographic area, with the
exception of the survey conducted for the Gathright/Lake Moomaw project and
the Lake Verona project. Most of the sites discovered during these surveys no
longer exist. Furthermore, few of the recorded sites have been field-checked;
this will be an important component of any additional work in the upper portion
of the basin which would affect previously undisturbed land.

The work done for Gathright resulted in identification, evaluation, and
data recovery for numerous sites from the Paleo-Indian through Late Woodland
periods. The research indicated that the human occupation and use of the area
may have been infrequent and consisting of rather small-scale settlements.
From that time, through the period associated with the Early and Middle Archaic,
settliement remained infrequent and transitory and focused on the activities of
small groups of seasonal migrants. The Late Archaic marked the first period of
extensive human settlement; sites were typically campsites and occasional
base camps. Again these routines appeared to be both seasonally migratory
and associated with the actions of small groups of people. There was little
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perceived change in the settlement or demographic patterns from the Late
Archaic to the Late Woodlands. Overall, the research gave some insight into
the progression of events associated with the Late Woodland period; however,
it contributed little to the archaeological delineation of those societies occupying
the area.

East of Lynchburg, there are numerous sites listed on the National
Register of Historic Places throughout the region. Of particular note are the
University of Virginia Historic District, Monticello, and Ash Lawn, all located in
the Charlottesville vicinity. Sites located in the counties between Lynchburg
and Richmond include various county courthouse historical districts,
plantations, churches, homes, and taverns. Richmond itself has numerous sites
of historical importance located throughout the city, some of which are
associated with its role as capital of the state and the Confederacy during the
Civil War.

The James River and Kanawha Canal Historic District is of special
interest since the old canal system is adjacent to the river itself as it flows
through Richmond and part of Henrico County. The head of commercial
navigation on the James River is at the old lock at Richmond, which marks the
eastern terminus of the abandoned James River-Kanawha Canal. This canal
system, constructed in the 1850's, connected the city of Richmond with the city
of Lexington on the Maury River and other points along the James. The Civil
War, the floods of 1870 and 1877, and the railroads all led to the demise of the
canal system by 1881.

The lower James River and the surrounding land areas have many
known historical and archaeological resources also. Jamestown Island,
restored in 1957 and located approximately 30 miles upstream of the mouth of
the river, is the site of the first permanent English settlement in North America.
Nearby Williamsburg, presently restored to its pre-Revolutionary style, served
as the colonial capital of Virginia and as an important center during the
Revolutionary War. Other sites along the river contain evidence of early
colonial settlements and major plantations. Petersburg and the surrounding
area experienced major action during the Civil War, with several sites
preserved as part of the Richmond-Petersburg National Battlefield Park. The
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river itself was the site of several battles, the remnants of which lie on the bottom
of the river at various locations.

SOCIO-ECONOMIC RESOURCES

Population

The population in the counties and cities which encompass the James
River Basin, which was 1,975,832 in 1990 according to the U.S. Census,
constitutes about 32 percent of the state's total population. This region
increased in population 12.1 percent between 1980 and 1990, while the state's
population as a whole grew by 15.7 percent. Projections by the Virginia
Employment Commission through the year 2030 show a similar pattern with the
study area's population increasing at a slightly slower rate than that of the state.
These projections show the area with 2.9 million residents and the state with 9.4
million people.

Within the study area, there is considerable variation in growth rates.
The western portion of the study area is one of the slower growing areas of the
state, with 7 out of the 13 political jurisdictions losing population between 1980
and 1990, while the Richmond and Hampton Roads areas are among the faster
growing areas in the state. inthe central portion of the study area, the counties
of Albemarle, Fluvanna, Greene, and Goochland have a high growth rate while
the remainder of the area is growing at a much slower rate. Overall, the largest
rates of population increase between 1980 and 1990 occurred in James City
County (56 percent) and Chesterfield County (48 percent). The largest deciines
took place in Covington (-23 percent) and Bath County (-18 percent). The
decline in Bath County's population can be attributed to the completion of a
massive construction project which had brought in many workers in the 1980's.
Projections show the county's population increasing steadily into the next
century.

In the western portion of the study area, the areas of growth tend to be
adjacent to the larger cities, such as Bedford County, which is next to both
Roanoke and Lynchburg. The smaller cities and nearby counties have either
stable or declining populations. The population decreases in the cities are
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typical of older, industrial cities across the state, many of which have been
decreasing in size in recent years.

Growth in the central portion of the study area is greatest in the counties
near Charlottesville although Charlottesville's population itself remained
virtually static between 1980 and 1990. The other counties in the area are more
rural in nature and are experiencing little or no growth.

The eastern portion of the study area consists of both rural and urban
areas. The counties near the larger cities of Hampton Roads and Richmond
showed significant growth in the st decade, while the more rural counties such
as Surry, Charles City, and Dinw:..die had population declines between 1980
and 1990. Richmond and Petersburg have been decreasing for several
decades, a common occurrence for older, industrial cities.

Housing

In general, housing in the study area is dominated by owner-occupied
units with values below those of the state as a whole. Only 7 cities and counties
out of 48 had median values for owner-occupied housing higher than the state
median, which was $91,000, according to the 1990 U.S. Census. The three
highest values were found in York and James City Counties and the city of
Williamsburg, which are adjacent to each other and are in the eastern portion of
the study area. Other areas of higher values are Albemarle, Goochland, and
Hanover Counties and the city of Suffolk. The places with the lowest values
were the cities of Clifton Forge ($35,200) and Covington ($38,700) with Buena
Vista and Nottoway County next. Other areas where housing values tend to be
significantly lower are the older industrial cities and the rural counties.

As of 1990, there are only five localities in the study area where rental
housing predominates. Three of these localities are the larger cities of
Richmond, Petersburg, and Newport News, and the other two cities,
Charlottesville and Williamsburg, are dominated by the presence of colleges.
Williamsburg's housing is 68 percent rental, the highest proportion in study area
with Charlottesville next at 60 percent. Four of the five localities with lowest
percentage of rental housing are in the eastern portion of the study area--they
are New Kent, Hanover, Powhatan, and Charles City Counties. These counties,
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along with Botetourt, all have rental housing rates of 20 percent or less of total
housing units.

Land Use

Within the study area can be found all types of land uses in various
concentrations. In the upper reaches of the James River, the area is
predominantly rural with one major city, Lynchburg, and four smaller ones.
Although the city of Roanoke is not included within the study area, parts of the
study area close to the city are affected by its presence and connected
economically with it. Most of the industrial and commercial land in the region
can be found in its cities and towns. The majority of the upper basin lands are
undeveloped, with much of the undeveloped portions lying within the George
Washington and Jefferson National Forests. A significant part of the
undeveloped tand in all the counties is used for agriculture, particularly in
Augusta and Bedford Counties.

The middle portion of the study area, from east of Lynchburg through the
Richmond area, contains large sections of undeveloped and agricultural land
with development concentrated around the cities of Charlottesville and
Richmond. In the rural counties such as Buckingham and Cumberland,
agricultural land use is significant with minor commercial use in the small towns
and communities throughout the counties. The largest amounts of industrial
land are located in the Richmond-Petersburg area with smaller amounts in
Charlottesville and some of the counties in the region. Commercial and
residential development are also concentrated in the Richmond-Petersburg and
Charlottesville metropolitan areas. As the state capital, Richmond has
significant parcels of land falling into the public use category.

The lower portion of the study area is a combination of rural, suburban,
and urban land uses. Charles City, Surry, and portions of Isle of Wight and New
Kent Counties are predominantly rural, while James City and York Counties are
rapidly developing suburban counties adjacent to the cities of Newport News
and Hampton. Industrial land use is significant in Isle of Wight County, Surry
County, Newport News, and Suffolk. Commercial and residential development
are most prevalent in the cities and the suburban areas of the region.
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Employment

Employment in the study area is fairly well distributed over the major
categories. In the western part of the study area, manufacturing is a significant
source of employment in Covington-Alieghany County, Buena Vista-Rockbridge
County, Lynchburg-Campbell County areas with factories that manufacture
paper products, fabric, carpet, electrical equipment and other products.
Agricultural employment is significant in Highland, Augusta, and Craig
Counties, although it is projected to decline through the year 2035 according to
the U. S. Department of Commerce, Bureau of Economic Analysis (BEA). The
services sector, which is the largest sector of the ecoramy for many counties,
provides about half the employment for residents of - :th County and the city of

Lexington and between 20 and 35 percent for the otr2r localities (U.S. Census).

The wholesale and retail trade, public administration, and construction
industries provide additional jobs for residents.

In the middle portion of the study area, manufacturing is important for
residents of Appomattox County and the Richmond-Petersburg area, while
agriculture employs a larger than average proportion of people in the rural
counties in the area. Hopewell is the site of several major chemical
manufacturing plants, while Petersburg has factories which produce tobacco
products and durable goods. The services industry tends to be somewhat
smaller in the non-urban localities in the area than the more developed areas
such as Richmond and Petersburg. Forty-three percent of the residents of
Albemarle County, which has significant employment related to the presence of
the University of Virginia, are employed in services, the highest percentage for
this section of the study area.

Richmond's location in the central part of the state has played an
important role in the area's growth in manufacturing, wholesale trade,
transportation, and warehouse activities. Richmond and its surrounding
counties are also a center of financial and insurance services as well as a
source of governmental employment, primarily at the state level.

The economy of the lower portion of the study area is based on a strong
manufacturing sector; significant government employment at the the Federal,
state, and local levels; retail trade; and services. Manufacturing is particularly

53

TN



important in Newport News, where the state's largest employer, Newport News
Shipbuiding and Drydock, is located. Meat packing plants and a paper mill are
major industrial employers in Isle of Wight County, and a nuclear power plant is
an important industry in Surry County. The services and trade sectors are more
prominent in the cities and suburban areas, while agriculture is still important in
Charles City, Surry, and Isle of Wight Counties.

Employment projections by BEA indicate a trend of slightly declining
proportions of manufacturing jobs, actual declines in agriculture and Federal
Government, and small increases in the percentage of service and trade jobs.
Employment for the whole study area is projected to grow at an annual rate of
0.3 percent.

Unemployment rates vary throughout the study area from 2.2 to 12.5
percent for 1990, according to the Bureau of Labor Statistics. The lowest rates
occurred in the Charlottesville-Albemarle County area, the counties near
Richmond, and Roanoke County. The highest rates were found in the
Covington-Alleghany County area and in Prince Edward County.

Income

In general, the higher income localities tend to be the higher growth
counties near major urban areas and the lower incomes in the rural areas and
small cities. Chesterfield County, with a 1979 median family income of $48,064
(U.S. Census), had the highest figure, and Nottoway County with $25,966, had
the lowest figure. Per capita income varied from $9,031 for Prince Edward
County to $18,312 for Goochland County with $15,713 for the state. Projections
by BEA show per capita income for the whole study area at 97 percent of the
national average and staying at approximately this level through the year 2035.

Port Facilities

The primary ports operating on the James River are those at Hopewell
and Richmond.

The Port of Hopewell is the site of several industries and a branch
railroad terminus located at and near City Point. A pier owned by Allied
Chemical Company is used for receipt of petroleum products and liquid
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chemicals and the shipment of aluminum sulfate. Immediately southward of the
chemical pier is a pier owned by the Continental Can Company. This pier
provides berthing area for petroleum barges. A barge wharf and an oil terminal
T-head pier are located southeast of the Continental Can Company pier.

River commerce at Richmond is handled by two city-owned terminals, city
wharfs, Richmond dock, and several privately owned wharfs within or in the
immediate vicinity of Richmond Harbor. The two city-owned terminals are the
Richmond Deepwater Terminai and the Richmond Upper Marine Terminal, both
of which are fronted by turning basins, and are served by trunk railway and
major highways.

Transportation and Utilities

In general, the James River Basin has an adequate-to-good
transportation system: the interstate system includes 1-64, which runs east-west,
and 1-81 and [-95, which go north and south through the study area. Other
major routes which traverse the basin include US 460, 360, and 220. CSX and
Norfolk Southern Corporations are the major rail lines in the area, providing
access to markets in Washington, D.C., Baltimore, Richmond, Norfolk, and
Charlotte. Significant air transportation is generally limited to the larger
metropolitan areas, as are the mass-transit bus systems. Waterborne
transportation is somewhat limited, with the majority of the port area and
facilities located along the James River.

Throughout the James River Basin, water service is supplied primarily by
the various municipalities of the region. In most of the rural areas, residents get
their water from individual wells. Individual political subdivisions generally
control the sewage removal and treatment facilities. The major producer and
distributor of electrical power is the Virginia Power Company, which supplies
power either directly to the consumers, or else to other systems which provide it
to the residents of some of the rural areas.

Much of the electricity produced in the James River Basin is a product of
hydroelectric dam operation, especially in the middle and upper portions of the
basin. There are 12 low-head hydropower dams on the James proper; 5 of
them, Manchester, Brown's Island, Belle Island, Williams, and Bosher Dams are
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located in the greater Richmond area. The previous three are no longer actively
used, and both Manchester and Brown's Island Dams have been breached for
anadromous fish passage to spawning grounds. The other seven low-head
dams are found upstream of Lynchburg. These are (from downstream to
upstream) Scott's Mill, Reusens, Holcomb Rock, Coleman Falls, Big Island,
Snowden, and Cushaw Dams. Five other low-head hydropower dams exist on
James River tributaries, including (again, from downstream to upstream)
Harvell, Battersea, Locks, and Brasfield Dams on the Appomattox River, and
Walker's Dam on the Chickahominy River. As well as producing hydroelectric
power, many of these dams, especially in the Richmond area, serve to divert
water from the James for various purposes.

Electrical power is also generated by the Surry Nuclear Power Plant,
named for Surry, Virginia, located in the lower reaches of the James River
Basin. This power plant, as well as the Chesterfield and Bremo hydroelectric
plants (found respectively in the middle and upper portion of the basin)
discharge their cooling waters into the mainstream of the James.

Recreation

Within the study area there are numerous recreational resources,
although the demand for certain types of facilities and opportunities exceeds the
supply in some localities, according to the 1983 Virginia Outdoors Plan. In the
western portion of the study area, recreational opportunities are heavily
associated with the mountains, streams, and lakes found there. Parts of the
George Washington and Jefferson National Forests, which provide
opportunities for hiking, camping, hunting, and fishing, are located in this
region. The national forest land makes up half of all the public outdoor
recreation land in the state. Shenandoah National Park, the Blue Ridge
Parkway, and several state parks provide significant recreational resources for
both local residents and visitors from all over the nation.

Also found in the upper basin (overlapping the two national forests) is the
Gathright Wildlife Management Area (WMA), which sustains 20,000 man-days
of hunting annually. The area is open to both big and small game, although
deer hunting is the primary attraction. Only spring gobbler hunts are permitted
in the Gathright WMA since, in the fall, turkeys are trapped for release in other
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areas. Several private hunt clubs exist in the Gathright project area. From their
bases of operation, club members avail themselves of hunting on club lands,
the Gathright Wildlife Management Area, and the national forests.

Public access points and facilities in the Gathright WMA are operated by
the National Forest Service and consist of one public recreation area with
swimming, picnicking, and camping facilities; three other picnic areas; two other
camping areas; eight boat-launching ramps at two independent locations; and
two scenic overlooks. Future plans call for additional swimming, picnicking,
camping, and boat-launching facilities. A log cabin complex, a stable, and
several boat docks are planned, assuming private concession interest.

Recreational opportunities in the middle portion of the state are
concentrated in the state parks, state forests, wildlife management areas, and
local facilities. State forest acreage is concentrated between Richmond and
Lynchburg and contains several state parks such as Bear Creek Lake State
Park in the Cumberland State Forest. Military facilities such as Fort Pickett have
acreage periodically available for hunting and small lakes and ponds for
fishing. There are numerous streams flowing through this region which provide
fishing and other water recreation opportunities although access is limited in
many places.

In the lower portion of the study area, water resources dominate the
recreational facilities. As with the middle section of the area, access is limited,
particularly for boaters. A state park and two wildlife management areas are
located along the southern side of the James River, and there are several local
parks providing recreational facilities of various types. There are also several
commercial theme parks which are used by visitors to the region as well as
local residents. '

The Commonwealth of Virginia has formally designated portions of the
James as components of the Virginia Scenic River System. The Virginia Scenic
River Program began in 1970 with the approval of the Virginia Scenic Rivers
Act. The intent of the Scenic Rivers Program is to identify, recognize and
provide a level of protection to those rivers whose scenic beauty, history,
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recreational significance, and natural characteristic make them resources of
particular importance.

Three sections of the James totaling 47 miles received official
designation. The James was the first to receive official recognition in 1972,
when the city of Richmond secured designation of a portion of the James within
the city as a historic river. Later, in 1984, the designation was extended through
downtown Richmond to its current terminus at Aimond Street. At this time, the
James was formally declared a State Scenic River. The Historic Falls of the
James Scenic River, as it is named, is 8 miles in length.

In 1985, a 14-mile section of the James River in Buchanan County was
designated as a scenic river followed by a 25-mile segment between Trees
Point and Lawnes Creek in James City and Surry Counties in 1988.

Expected Future Conditions

The James River Basin area will continue to grow in population in the
coming decades. This growth will be stimulated in part by continued
commercial and industrial development in the region. Housing needs and
associated residential development would also be expected to increase. While
the efforts of state and local interests will play a significant role in decreasing
the further adverse impacts of increased development, the environmental
values in the basin are expected to remain significantly below historic
benchmarks. National and regional environmental incentives, such as those
contained in the 1987 Chesapeake Bay Agreement, will contribute significantly
to improving the basin environment, but these programs alone cannot
completely restore fish and wildlife habitat lost as a result of the construction of
Federal projects. It is also likely that efforts to restore fish passage and stocking,
particularly at the state, local, and private levels, will continue to make progress
in the restoration of anadromous fishes and their historical habitat. However,
depleted stocks and/or decline of upstream habitat of anadromous fishes may
prevent the complete restoration to historic population leveis.

Water quality is expected to improve in the Chesapeake Bay and its
tributaries in the future. Nutrient reduction has been identified as a key bay
restoration effort, with the goal of 40 percent reduction of nutrients entering the
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bay by the year 2000 set in the 1987 Bay Agreement, and reinforced in the
1992 Nutrient Re-evaluation. In August 1992, the Chesapeake Executive
Council (the top policy-making body for the Bay cleanup effort) spelled out
specific amounts of nutrient reductions for specific regions and individual
tributaries, including the James River. The implementation of these tributary-
specific strategies began in August 1993. A reduction in nutrients is expected to
alleviate low oxygen conditions in the tributaries and the bay in the future.

The populations and habitat of some threatened, or endangered plant
and animal species may continue to decline. The rate of this inevitable decay,
however, may depend upon the success or failure of Federal regulations
protecting them, or on developmental pressures on their habitat.

Changes will continue to take place within the basin. Biological
components will continue to diminish, especially in developing areas where
adequate water supplies facilitate development, and fluctuating in rural areas
depending on local agricultural practices. In some rural areas, forest land will
be cleared and converted to crop or pasturelands. Forests will diminish in
developing areas. Water quality of some rivers and streams should be better
than at present if water quality management plans and water quality regulations
are successfully implemented by state and local governments. New treatment
facilities should improve water quality in sections where inadequately treated
waste waters are causing problems. However, the overall quality in some
streams could be lowered slightly as discharges to them are increased.

NATIONAL AND REGIONAL INCENTIVES

Numerous national and regional incentives for fish and wildlife
preservation and restoration have been promulgated in the last decade. These
include the Environmental Provisions of the Water Resources Development Act
of 1986 (WRDA 86, P.L. 99-662); the 1987 Chesapeake Bay Agreement
(including the 1992 amendments which expand the focus of the bay cleanup
effort to include the estuary's tributaries); the 1988 Chesapeake Bay
Preservation Act; the North American Waterfowl Management Pian (1986); and
the North American Wetlands Conservation Act of 1989, to mention a few. The
provisions of these acts and agreements are expanded on in appendix A.
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Wetlands restoration assistance is available in Virginia through the
Virginia Department of Game and Inland Fisheries (VDGIF), the Virginia
Department of Forestry, the Natural Heritage Program, Virginia Department of
Conservation and Recreation (DCR), and the U.S. Department of Interior, Fish
and Wildlife Service (FWS).

PROBLEMS, NEEDS, AND OPPORTUNITIES (PROBLEM IDENTIFICATION)

WETLAND LOSS, DEVELOPMENT, AND MANAGEMENT

Because of the general disregard for the value of wetlands as areas of
productivity, flood control, and water purification, they have been abused for
many centuries. In rural areas many wetlands were drained and/or filled, and
cleared for crop production, while in urban areas, they have been cleared for
housing, industrial facilities, other buildings, and sanitary landfilis.

The most recent information on the status and trends regarding wetlands
in the Mid-Atlantic states comes from a joint U.S. Fish and Wildlife Service-U.S.
Environmental Protection Agency study, which employed a statistical sampling
design to assess changes in wetlands from the mid-1950's to the late 1970's.
Current acreage and trends were estimated from this information.

In Virginia, The U.S. Fish and Wildlife Service (1983) estimated that
approximately 1,849,000 acres of wetlands existed in the 1780's (approximately
7.1 percent of the total land area). Later estimates by Tiner and Finn (1986) and
the Commonwealth of Virginia (1988) estimate remaining wetland acreages at
approximately 1,074,613 acres (about 4 percent of the total Virginia land area).
This represents a 42 percent decline in the wetland acreage within the
Commonwealth of Virginia over that time period. About 72 percent of all
wetlands in Virginia are located in the Coastal Plain, 22 percent in the Piedmont
area, and 6 percent in the Appalachian Highlands. Within the Chesapeake Bay
watershed, approximately 46 percent of the existing wetlands are located in
Virginia (Tiner, 1987). Annual average wetland losses in Virginia between
1956 and 1977 were approximately 3,000 acres.

Between 1956 and 1977, over 63,000 acres of Virginia's coastal
wetlands and inland vegetated wetlands have been lost, constituting a loss of 6
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percent of the total wetlands present in the state in 1956. Historical annual
losses for Virginia in the past have averaged about 3,000 acres/year. Inland
forested wetlands have suffered the greatest losses of about 9 percent in the
last 21 years, while inland vegetated wetlands of the Coastal Plain have
experienced losses of about 14 percent in the same time period. Historically,
wetland destruction on the Coastal Plain has accounted for 80 percent of the
state's inland vegetated wetland losses. Using wetland distribution as a key,
wetland losses for the upper James River Basin are estimated at about 77 acres
annually.

Direct conversion of wetlands to croplands has been the primary cause
of wetland loss historically, while other types of development, especially
channelization projects and reservoir construction, constitute most of the
remaining losses.

The following sections are excerpts from a report prepared for the
Virginia Council on the Environment (currently: Virginia Department of
Environmental Quality, Intergovernmental Affairs) entitled "The Assessment of
State and Federal Programs that affect Virginia's Nontidal Wetlands (Senate
Document No. 9, 1993):

"Due to their physical characteristics and their
locations in watersheds, nontidal wetlands provide
substantial benefits to downstream lands and waters.
The most valuable functions performed by nontidal
wetlands are their capacity to enhance water quality,
their ability to reduce flooding, and the food and
habitat they provide for fish, waterfowl, and rare,
threatened, and endangered species.

"Understanding the types of nontidal wetlands
present in a region and the functions they perform is
important in balancing wetlands protection with other
uses and in targeting management efforts."

A more complete synopsis of the state's recommendations regarding
nontidal wetlands which came out of this report is presented in appendix A.
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The U.S. Fish and Wildlife Service estimates that Virginia lost 57,000
acres, or 14 percent of its 800,000 acres, of nontidal vegetated wetlands
between 1956 and 1977. Agricultural drainage, mostly in the Coastal Plain,
was the largest contributor to the conversion of nontidal wetlands over this
period.

FISH AND WILDLIFE HABITAT LOSS
Anadromous Fishery in Virginia

The Chesapeake Bay and its tributaries were once known for their
annual runs of migratory fish which traveled inland great distances from the
Atlantic Ocean. Early European colonists reported seeing shad and river
herring as far up the James River as Covington in Alleghany County. These
ecologically important anadromous fish require miles of clean, fresh water to
spawn and thrive in. The abundant fish populations had historically supported
extensive recreational and commercial fisheries. However, recently, from 1976
to 1985, commercial harvests of these species from the Chesapeake Bay have
declined by 82 percent (VDGIF Memo). The commercial harvest of shad, for
example, has declined from 11 million pounds per year a century ago to a 1990
commercial harvest of 396,276 pounds in Virginia which was the lowest
recorded landing dating back to World War Il. The 1991 and 1992 (preliminary)
landings are slightly higher. Unfortunately, over-fishing, contamination of
nursery grounds, loss of hundreds of miles of historical spawning habitat, and
inconsistencies in management actions have all contributed to the downward
spiral of migratory fish populations.

A new VMRC regulation in 1991 established a season from 4 February to
30 April 1991 for American shad fisheries, and prohibited the use of more than
3,000 yards of gill net by any single vessel. The 1992 season continued under
the same regulations. In December 1992, VMRC reduced Virginia's 1993
American shad season in the Chesapeake Bay and its tributaries to 30 days,
March 15 to April 15. The ocean fishery remains unregulated except for the
3,000 yard gill net restriction. A total moratorium on Virginia's American shad
fisheries within Chesapeake Bay and its tributaries will go into effect on
January 1, 1994.
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In the past, several rivers in Virginia provided good spawning habitat for
migratory fish as they made their annual runs from the Atlantic Ocean in the
spring. Of these rivers, the James River is the longest and largest river in
Virginia and historically supported huge migrations of anadromous fish. As
shown in table 9, the construction and operation of dams within the mainstem of
the James River prior to this century has resulted in the loss of 227 miles or
nearly 13,000 acres of historic fish habitat (VA Wildiife). This estimate does not
include tributaries and represents lost habitat that would support, based on
average river flows, runs of about 1.2 million American shad and 13 million river
herring.

Realizing the importance of re-establishing the number of anadromous
fish to historic levels, the Virginia General Assembly directed state and local
agencies to conduct a feasibility study of fish passage in the Richmond area of
the James River through House Joint Resolution 233. As a result,
representatives from the VDGIF, the Virginia Institute of Marine Science (VIMS),
the Virginia Marine Resources Commission (VMRC), FWS, and the National
Marine Fisheries Service (NMFS) formed the James River Fish Passage
Facilities Committee. The committee's 1983 report recommended fish passage
facilities for the dams in the Richmond area and also stimulated the interest of
several legislators and the public for such facilities.
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Table 9. FISH MIGRATION BARRIERS IN JAMES RIVER BASIN

Miles from

River Dam mouth of Federal Non-
James River federal
James at Bosher 113 X
Richmond
Williams 109 X
Island
James at Scott's 252 X
Lynchburg Mill
Reusens 256 X
Holcomb 264 X
Coleman 266 X
Falls
Big 270 X
Island
Snowden 274 X
Cushaw 275 X
Appomattox Harvell 84 X
Rivanna Woolen 198
Mills
Jackson Gathright 383 X

Following the recommendations of the James River Fish Passage
Committee, the Tennessee Valley Authority (TVA) was contracted in 1984 to
assist in the development of a breach system that would allow fish movement
through the two most downstream dams on the James River, Manchester and
Brown's Island Dams in Richmond, Virginia (VDGIF Memo). The TVA prepared
computer models of several breach configurations and submitted a repoft in
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1986 which provided detailed information on different breaching options. Both
dams were initially breached in January of 1989 at a cost of $179,000.
Manchester Dam had a 124-foot-wide opening created and Brown's Island
Dam had three spillway sections constructed (Va Wildlife). The fish passage
modifications opened 6 miles of previously obstructed migratory fish habitat.
The next upstream dam, Williams Island Dam, is scheduled to receive a 30-foot
notch during the summer or fall of 1993.

Although the breaches are currently being utilized by several
anadromous fish species, not all fish species (e.g., alewife and river herring)
have been observed upstream of the dams (Garman 1993). This problem was
evaluated during the spring of 1993 by Dr. Greg Garman of Virginia '
Commonwealth University in a field study and report submitted to the Norfolk
District, Army Corps of Engineers. Dr. Garman, using radio telemetry, was able
to obtain 92 positional fixes on 27 blueback herring over a 3-day period in late
April and early May. Several fixes were recognized within 100 meters of
Manchester Dam which indicate substantial upstream movement by individual
blueback herring. Using statistical and biological data, Dr. Garman has
concluded that there are three possible explanations for the lack of river herring
beyond the two dams.

First, it is believed that the fish may currently be constrained below
Manchester and Brown's Island Dams by intrinsic biological factors. For
example, the upstream migration of anadromous fish to specific locations is
thought to involve both genetic and behavioral factors. If the dams remained
intact and prevented spawning by blueback herring upstream for a substantial
period of time, a gradual elimination of fish that historically spawned above the
barriers could occur. Consequently, even though the dams were breached in
1989, the river herring may have lost the motivation to swim further upstream. If
this is the case, pre-productive herring should be trapped and transported
above the existing obstacles in an attempt to revive the desire to swim farther
upstream to spawn.

The second hypothesis is related to the physical characteristics of the
river herring and their relationship to other anadromous fish which utilized the
existing breaches. It has been documented that three larger species of
migratory fish, which include American shad, striped bass and sea lamprey,
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have been collected consistently above Manchester Dam since the breaches
were installed. Because these fish are less abundant in the Richmond area
than the blueback herring and since American shad are thought to be better
physically adapted for structure passage, questions have been raised
pertaining to the physical ability of the blueback herring and other smaller
migratory fish to successfully take advantage of the existing breaches. Given
that the burst speeds attainable by fish are directly proportional to their length,
Dr. Garman has concluded that only the larger, hence faster, migrants are able
to take advantage of the breaches during the spring flows. Therefore, it is
suggested that breach water velocities be reduced to 0.31 to 0.61 meters per
second, (maximum acceptable breach velocities for blueback herring) in order
to facilitate passage for the species.

Finally, the third possible explanation involves the theory of distributional
"straying" by a portion of the blueback herring population. The term straying is
used to describe a small segment of the fish population which consists of
individuals that do not home to an imprinted location for one reason or another.
If straying is a possibility, the intensive sampling performed by Virginia
Commonwealth University and Virginia Department of Game and Inland
Fisheries above Manchester and Brown's Island Dams since 1989 should have
encountered at least some of these strayers. Since biological sampling above
the breaches has collected no river herring, Dr. Garman has suggested that the
fish are unable to swim farther upstream than Manchester Dam and that further
breach modification would be required to correct the problem.

Dr. Garman's recommendations:

"Results of the present study showed that the overall
degree of upstream migration by 27 anadromous
blueback herring within the James River at Richmond
was not significant, but did indicate movements by
some individuals to a region immediately below the
breaches. Whether or not these, or other, blueback
herring were prevented by Manchester dam from
further movement upstream cannot be determined
with certainty, based on the available information. A
conclusion concerning breach modification that
considers only the telemetry findings would
recommend against structural changes, in favor of re-
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establishment tactics such as trap-and-transport of
migrating adult river herring.

"However, a judgement based on a wider range of
available and pertinent information, some of which
was presented above, would support modifications to
the present breaches that reduce current velocities to
less than approximately 0.6 m/s during the spawning
run (March-May). There is a reasonable probability
that such modifications would immediately allow
passage of some river herring, and a high probability
that the changes would, in several years, enhance
the passage of blueback herring and/or alewife that
result from alternate restoration tactics. In addition,
the proposed modifications the Manchester and
Brown's Island structures would probably result in
greater numbers of American shad at the proposed
fish passage facility at Bosher's dam on the James
River.”

Once the anadromous fish have successfully negotiated the breaches at
Manchester/Brown's Island, Hollywood/Belle Island and Williams Island Dams,
the fifth and last dam in the Richmond area is Bosher Dam. VDGIF has begun
conceptual work on providing fish passage. A matching grant from the U.S.
Fish and Wildlife Foundation has spearheaded efforts to fund the facility at
Bosher Dam and negotiations continue between VDGIF, the city of Richmond,
and other interested parties to make the passage facilities at Williams Island
and Bosher Dam a reality. A fish trap is also proposed at Bosher Dam to be
used to catch migrating fish and use them for artificial propagation in the state's
fish hatcheries.

Scott's Mill Dam, in the city of Lynchburg, is the next upstream
impediment to fish passage on the mainstem James River. By constructing a
vertical slot fishway or Denil-style fishway at Scott's Mill Dam, the remaining six
dams (Reusens, Holcomb Rock, Coleman Falls, Big Island, Snowden and
Cushaw) in the Lynchburg area would be required to provide fish passage by
FERC licensing requirements. Opening Scotts Mill Dam would, in turn,
effectively open the entire mainstem of the James River (450 miles from its
origin in West Virginia to the Chesapeake Bay) to the anadromous fishery's
historical spawning habitat.
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In an effort to help strengthen and/or restore the naturally occurring
spawning populations in targeted streams and rivers of Virginia, a fish hatchery
in the James River basin has been proposed. Hatchery-reared shad have been
used successfully in the past to restock Virginia waters, including the James
River. In a recent restocking effort, enough American shad eggs were collected
at two different locations in Virginia to produce 150,000 fry. The eggs were
transported out of state and raised to fry-size in a Pennsylvania fish hatchery
before being brought back to Virginia for release (Richmond Times). State
biologists believe that the chances for fry survival in Virginia water would be
greatly increased if they were able to utilize a hatchery within the James River
Basin. First, they hope to raise some fish to a larger, fingerling size which may
help the fry better survive encounters with predators. Second, they would be
able to experiment with natural reproduction between selected males and
females. Finally, biologists would be able to collect more eggs by improving
their collecting techniques, gain experience and plan future restoration needs
(Richmond Times).

Construction began in 1992 on a modern, state-of-the-art American shad
rearing facility at the VDGIF hatchery in King and Queen County at Stevensville.
When completed in the spring of 1994, this facility will begin the hatching and
rearing of James River shad eggs destined for restocking in the middle and
upper James River. Another possibility to deal with the need for a hatchery
would be to retrofit the Harrison Lake Federal hatchery to become a shad
hatchery. Compared to constructing a completely new facility, retrofitting could
be done relatively inexpensively. Grow-out ponds could be constructed at the
facility and shad could be released into the adjacent Herring Creek, which is a
tributary of the James River. The fry may also be transported to selected areas
above fish passages and return to these same areas to spawn after they reach
sexual maturity in 3 to 4 years.

Fish hatchery and fish-passage projects in the basin will promote the
restoration of a rapidly declining fishery that is an extremely important
commercial industry in the Commonwealth of Virginia. Estimates of potential
revenue generated by recreational and commercial shad fishermen alone
range from $5 million to $7 million per year (Richmond Times).
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Shellfish Decline

Oyster Decline in the Chesapeake Bay _

Oyster abundance in Chesapeake Bay is at its lowest level in history.
Scientists estimate populations are no more than 1% of historic levels (Barber
and Mann, 1991; Meyer, 1991). As shown in table 10, approximately 46,500
market bushels of oysters were harvested in Virginia waters between
October 1, 1992 and February 28, 1993. Almost all of these have been taken
from the James River. That is almost 50% less than the previous season’s
harvest and only a fraction of the 4 million bushels taken by watermen in the
1950's (figure 7). This has threate~ced a way of life for both oystermen and for
the bay itseif. The continuing decline of the bay's oyster popuiation is a
complex problem. Outbreaks of disease epidemics, commercial overharvesting
and environmental degradation all have played their roles.

The deadly microorganisms responsible for oyster diseases were first
encountered in the bay in the late 1950's; however, scientists, to date, have
been unsuccessful in developing a mechanism for immunity or prevention.
These organisms are the endoparasite Haplosporidium nelsoni responsible for
the disease MSX (multinucleated sphere X) and Perkinsus marinus or dermo.
The loss of oyster populations due to these parasites has been most severe in
regions with salinities over 12 parts per thousand (ppt). Only small areas,
mostly near the upstream limits of oyster habitat in tributaries such as the James
River, now have parasite-free oyster stocks. While MSX cannot survive in
salinities below 10 ppt, dermo is more tolerant of lower salinities.

The progressive eutrophication of the bay as a result of point and
nonpoint sources of poliution may have detrimentally affected the oyster's ability
to fight these diseases. The few disease-free oyster beds in the upper James
River are believed currently to be the source of all of Virginia's seed (Hargis,
pers. comm.).
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Table 10. VIRGINIA'S MARKET OYSTER HARVESTS FROM
PUBLIC AND PRIVATE BEDS

(in thousands of bushels)

Year Public Private
1960-61  781.8 2,237.7
1065-66  606.0 1,188.6
1970-71  281.0 836.0
1975-76  397.2 475.2
1980-81  704.8 472.5
1985-86  328.3 386.7
1990-91  59.9 52.1
1991-92  53.3 29.1
1992-93 (1) 30.2 16.3

Source: Virginia Marine Resources
Commission
(1) Oct - Feb, incomplete figures.
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Figure 7. Virginia Market-Oyster L+ .3 for the Harvest Years 1958 through 1993

TRIIIT



The decline of oyster populations has significant consequénces to both
the economic and ecological health of the Chesapeake Bay. Not only have
oysters historically been an important commercial resource, but they also play
an important role in the bay's natural ability to cleanse itself, or its "resilience.”
Oysters feed by filtering organic matter out of the water. Historic populations
could filter the volume of the bay every 4 days. Now it takes the current
population over 1 year to filter that same volume. It is through this process that
oysters help in filtering suspended particles out of the water increasing light
penetration. Clearer water enhances submerged aquatic vegetation growth as
well as other important primary producers in the water column.

The extensive reef systems in existence prior to this century likely had a
profound influence on the ecology of the entire Chesapeake Bay (Newell,
1989). - The decimation of these traditional "cleaners" has only made the attempt
to restore the bay a more difficult task.

Because of this decline, on September 29, 1993, the VMRC voted to restrict
harvesting of oysters from October 1 through December 31 for 1993. The
season normally continues through March. The total harvest is limited to 6,000
bushels of market oysters in the James River. The restrictions apply to 243,000
acres of public oyster beds in Virginia rivers and the Chesapeake Bay. Beds on
the seaside of the Eastern Shore and those that are privately owned are
exempted. The commission will review the decision in January 1994.

River and Stream Habitat

Historical Information. The streams and rivers of Virginia are vast,
complex ecosystems located throughout the Commonwealth. The majority of
the state's streams originate as springs or seepage in higher elevations. in turn,
they feed the rivers as the water makes its way to the Chesapeake Bay. Since
the first loggers began making their way through the mountains of Virginia in the
early 1900's, the stream and river systems have been forced to adjust to
changes in their surrounding habitat. Presently, many stream systems in the
state have been overburdened beyond their ability to process and react to
outside stresses. Many have received excessive amounts of poliutants and
have been subjected to considerable amounts of bank and channel erosion.
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These stresses are destroying the complex systems by overtaxing aquatic
organisms and forcing them to leave their historic habitat.

Stream Characteristics. The characteristics of individual streams may

vary tremendously and are largely dependent upon the velocity at which the
water travels, temperature of the water, nature of the bottom, and the amount of
oxygen and nutrient levels present (Niering, 1989). Cool water streams are
typically associated with hilly or mountainous regions, which aerate the waters
as they pass over rapids and riffles. However, as these streams adjust to
changes in the surrounding topography, they may begin to widen and slow, the
waters warm, and their oxygen-holding capacities decrease (Niering, 1989).
Similarly, the plant and animal life associated with the stream must also adjust.

Surrounding Habitat. The important relationship between the stream and
its surrounding habitat is crucial to the survival of aquatic dependent organisms.
For instance, if the vegetation along a cool water stream was removed naturally,
or by man, the resulting ecological changes represent dramatic physical and
biotic alterations. The lack of plant life will inevitably create a stressful
environment for the existing stream inhabitants and force them to make
adjustments to their changing surroundings. Bank vegetation provides shade
and cover, absorbs minerals in the soil, slows and filters runoff, and prevents
bank and channel erosion. Erosion causes the stream to widen, thereby
decreasing water depth and water velocity. The loss of deeger pools and
reduction of current speeds results in the increase of water tamperature which
adversely affects cold water fish species such as trout. Furthermore, increased
sedimentation rates caused by the eroding shoreline and channel will impact
riffle areas in the stream, which are the primary source areas for base food web
organisms. Ultimately, the lack of vegetation will cause the stream pH to
decrease, while the nutrient and nitrate content in the water may surpass levels
which are suitable for human consumption (Niering 1989).

Eish Habitat. Typically, along the course of a mountain stream in
Virginia, the water temperature, water acidity, and fish community will change
considerably within a short distance (Niering, 1989). As stream conditions
change along this gradient, cool and warm water fish species will retreat
upstream or downstream to areas which will meet their survival standards. For
example, in the head waters of a well-oxygenated stream, a number of brook
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trout may be found inhabiting the cool waters (less than 65° F). As the water
temperature increases slightly from exposure to the sun's rays, a short distance
downstream rainbow trout may gradually replace the brook trout. Farther
downstream, as the water temperature and acidity continues to increase, the
rainbow trout may be joined and/or replaced by a number of fish species which
are adapted to warmer waters (above 70° F) such as brown trout, central
stoneroller, common shiner, longnose dace, and common sucker (Niering,
1989). This type of fish species variation in a stream occurs along a type of
"environmental gradient" and is tremendously dependent on the conditions of
the aquatic environment. The fish will remain in a given area as long as the
water quality is satisfactory and the stream can provide the minimum standard
conditions for the balanced life cycle of each inhabitant (PA Fish Comm.).

Present Conditions. Approximately 460 miles (1500 km) of marginal and
extremely marginal trout waters are found in the upper portion of the James

River Basin (Lynchburg to headwaters). Short reaches of the Cowpasture and
Jackson Rivers support native trout, but practically no other stream in the area is
capable of providing the critical conditions throughout the year which are
necessary to maintain a naturally healthy trout fishery. Between the city of
Covington and the Lake Moomaw reservoir, the Jackson River remains a high-
quality trout fishery but agricultural activities and other practices on private lands
adjacent to the river are a constant threat to native trout habitat. Stream stocking
programs are currently being implemented in an effort. to maintain trout
populations, but they must be supplemented with attempts to improve the
aquatic environment of the fish species living there and the organisms upon
which these fish depend for food.

One of the largest contributors to the decline in water quality and trout
habitat in the Upper James River system is non-point pollution (Bourgeois
Memo, 4/93). Excessive siltation, nutrient loading, and herbicide/pesticide runoft
from intensive land development and poor agricultural practices are the primary
culprits. Acidic precipitation is also slowly causing the demise in biotic integrity
in several streams. Only if the pollutant input has been reduced or sufficiently
diluted will the original inhabitants return and the stream is healthy once more
(Niering, 1989). Therefore, the restoration of riparian zones along selected
upper watersheds will be enormously beneficial to reducing nonpoint pollution
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into headwaters and streams which can disrupt or reverse downstream recovery
efforts within the James River or Chesapeake Bay.

WATER QUALITY

Upper James Basin

Stream Acidification, Burning coal and other fossil fuels releases sulfur
dioxide and nitrogen oxide into the atmosphere. Acidic gasses and particulates
from smokestacks and tailpipes come back as acidic compounds that eat away
at statues and buildings, depress the productivity of croplands and forests, and
disrupt the ecology of mountain watersheds. Although unpolluted rainfall is
slightly acidic, the acidity of Virginia's precipitation has increased to harmful
levels in recent decades, due primarily to increased sulfur and nitrogen
emissions from the burning of fossil fuels. Rainfall in Virginia now has an
average pH of 4.27, ten times more acidic than normal. Whereas unpolluted
environments receive 2-3 pounds of sulfate per acre per year in rainfall,
Virginia's Blue Ridge and western highlands currently receive about 25 pounds
of sulfate per acre each year, a higher rate of deposition than in the
northeastern United States.

VDGIF funded a study to look at the effects of manmade acidic
precipitation on Virginia's wild trout streams. The first phase of this Virginia
Trout Stream Sensitivity Study (VTSS) was a far-reaching stream sampling
effort conducted in the spring of 1987. The study called for taking an initial
"snapshot” of the chemistry of Virginia's native trout streams. The study found
that 93 percent of the streams monitored were sensitive to acidification; that 49
percent of the streams were extremely sensitive; and that 10 percent of the
streams were acidic. These results indicate that most of Virginia's wild trout
habitat is vulnerable to acidification.

During 1990, VDGIF biologists also looked into acidification of the St.
Mary's River, located in the upper reaches of the James River Basin in Augusta
County. The St. Mary's, with wild populations of brook, brown, and rainbow
trout, is known as one of Virginia's best trout streams. The VTSS determined
that the St. Mary's was a poorly buffered, extremely sensitive stream, one which
would undoubtedly suffer severely from acidification. This has indeed been the
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case. The most significant signs of acidification have been a decline in the
population of rainbow trout, the most acid-sensitive trout species, and the near
disappearance of blacknose dace in the upper reaches of the river, where
stream pH is lowest. Furthermore, the biological diversity of the river is in sharp
decline. Acid-sensitive species of mayflies and stoneflies are fast disappearing
while acid-resistant species of aquatic insects are thriving. The facts emerging
from Virginia's trout streams indicate that acid deposition will, over the next few
decades, reduce Virginia's wild trout habitat and threaten the survival of
Virginia's remnant wild trout populations.

Pesticides. Although upper James River water quality is considered to
be generally good by established Department of Environmental Quality-Water
Division (DEQ-WD) parameters, no data has previously been collected in
regard to organic and metallic toxins on a regular basis. Although special
circumstances have warranted testing for specific toxins in the past, pesticides
and other organic toxins were not established as a standard test parameter for
DEQ-WD by the EPA until 1991, and no meaningful data in this regard will be
available from DEQ-WD until 1995 or 1996 (Fults, 1993).

Sensitivity to a variety of insecticides, including 2,4-D, trichlophon,
toxaphene, chlordane, simerizine, and propamocarb, as well as the products of
their degradation have been established for the early life stages of both fresh
water mussels and a variety of fish species (throughout their life cycles) in the
James River Basin. Since the fish vector required to complete the early life
stage is not known for most of the fresh water mussels in the basin, (Terwilliger,
1991; Williams, 1993), pesticide effects that decimate fish populations can also
indirectly damage the mussel population as well.

In the James River Basin, four species of threatened fresh water mussels
(2 of which are endemics) continue to decline, despite the relatively high quality
of the water. These declines have historically been associated with habitat
losses due to modifications in and near the rivers and streams previously
inhabited by these species. Now, however, it is generally agreed that
pollutants, including pesticides, play the major role in fresh water mussel
declines in the James River Basin (Terwilliger, 1992; Williams, 1993).
Agricultural pesticide use in Virginia is shown in table 11.
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Iable 11, AGRICULTURAL CHARACTERISTICS OF VIRGINIA'S ESTUARIES

Estuary name Agricultural area Herbicides Insecticides Fungicides Total
(%) (1,000 Ibs. per year)
Chesapeake Bay 33 4,050 745 46 4,841
Patuxent River 20 116 26 2 144
Potomac River 24 255 61 2 318
Rappahannock River 29 192 42 1 235
York River 25 315 71 1 387
James River 24 371 127 2 500
Chester River 40 468 53 1 522
Choptank River 52 262 35 3 300
Tangier/Pocomoke 26 736 106 11 853
Sounds

LL

Source: Agricultural Pesticide Use in Coastal Areas: A National Summary, U.S. Dept. of Commerce, 1992.



Dissolved Metals in Lake Moomaw. When thermal stratification occurs in

Lake Moomaw during the summer months, circulation of the water within the
water column becomes extremely limited and the hypolimnion becomes
depleted in DO. When this occurs, iron and manganese are brought into
solution as their oxides in the sediments give up oxygen to the DO-deficient
water. By fall, relatively high concentrations of these dissolved metals (DMs)
may have built up in the hypolimnion.

Dioxins. A VWCB study (1992) of dioxin contamination in James River
fish was initiated following a 1984 EPA study that showed that effluent water
from the Westvaco paper mill, Covington, Virginia, contained 180 parts per
quadrillion dioxins, placing the Westvaco mill among the top 10 mills in the
nationwide 104-mill study. Dioxins were found to be present in the tissues of
both sportfish and bottom feeders. Further results of this study are found in
appendix A.

Lower James River Basin

From central Richmond downstream to the Hampton Roads Harbor, the
primary cause of adverse impacts on water quality are: (1) Richmond combined
sewer overflows (CSOs), (2) urban runoff, and (3) wastewater treatment plant
discharges to the upper estuary.

CSO and Wastewater. The old (1880's) sewer system which is found in
the central area of Richmond results in combined sewer overflows into the
James. During dry weather, the combined sewer/stormwater system carries all
sewage to the Water Treatment plants (WTPs). However, when runoff due to
rainfall events exceeds the capacity of the system, excess runoff and raw
sewage are discharged directly into the James River. As of September 1991,
their were 36 CSO outfalls along the river downstream from approximately
Powhite Parkway Bridge. CSO discharges are located on both sides of the
river, and extending as far downstream as Almond Creek, which is in the vicinity
of the Richmond wastewater discharge into the tidal portion of the James River.
Portions of the James River and estuary that are affected by CSOs have been
the subject of intensive study.
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A number of CSO-related water quality and modeling studies of the tidal
estuary and lower James in Richmond have been sponsored or conducted by
the VWCB, the Virginia Institute of Marine Science (VIMS), and the city of
Richmond. These studies have culminated in the development of a strategy for
the city of Richmond to address its combined sewer overflow problem (city of
Richmond, 1986, 1988, 1989, undated).

To some extent the CSO modeling analyses are based on the resuits of
intensive water quality surveys of the James River below Richmond that were
sponsored by the VWCB in July 1976 and September 1978. The survey data
from these studies indicated regions of dissolved oxygen (DO) depression
below Richmond and below Hopewell, and led to the conclusion that DO
concentrations in the upper reaches of the James River estuary are
predominantly governed by ammonia-N loadings in the Richmond WTP
discharge, and to a lesser extent by CSO-related loadings of organic matter that
increase biological oxygen demand (BOD).

In the 1982 VWCB wasteload allocation pian for the upper James River
(VWCB, 1982a), it was pointed out that (1) the Richmond WTP outfall was
located in a very critical point along the James River estuary and the WTP
would require upgrading even if the other immediate discharges below the
Richmond outfall were eliminated, (2) the effect of low-flow augmentation of the
James River flow-by releases approximately 800 c.f.s. (simulated increase from
700-1,500 c.t.s.) from Lake Moomaw would not appreciably change the summer
DO profile in the upper James River estuary, and (3) the effect of these flow
releases from Lake Moomaw would be negligible in terms of a permitted
reduction in the degree of treatment needed for WTP discharges in the
Richmond area.

The 1982 Richmond-Crater Interim Water Quality Management Plan
(VWCB, 1982b) was based on a water quality modeling study of various
management options, including low-flow augmentation due to increased flow
releases from Lake Moomaw. These water quality modeling studies showed
that a simulated increase in flow from 680 c.f.s. to 1,500 c.f.s. would not
appreciably affect water quality (as indicated by DO levels) in the upper James
River estuary. This suggests that the relatively small change in James River
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streamflows due to the Henrico County water supply withdrawal (approximately
53 c.f.s. average daily withdrawal) may not result in a measurable change in
water quality (DO levels) within the upper James River estuary.

In the June 1984 VIMS report on benthic oxygen and nutrient fluxes in
the upper James River estuary (Cerco, 1984), it is indicated that the
predominant source of ammonia-N loadings is the release from channel bottom
sediments. Sediment release rates were observed at seven of eight stations,
and the largest releases occurred between river miles 100 to 110, immediately
downstream of Richmond.

The city of Richmond CSO study addressed both water quality and public
health concerns. Water quality evaluations, which built upon the above
previous studies, were used to develop the city's CSO management plan. In
regard to water quality, the study makes the point that CSO discharges to the
upper James River estuary are relatively short-term, intermittent, and variable,
and their effects on the DO budget of the James are transient.

in regard to public health, the city study points out that the principle risk is
associated with body contact from recreation in the James during and after
storm events that cause CSO discharges. This would be of particular concern
in the vicinity of the Reedy Creek portion of James River Park, on the south side
of the river where CSOs discharge to side channels of the James. Under
summer low-flow conditions when these side channels sometimes become
isolated and dewatered, there may not be sufficient flow in the river to flush
CSO discharges into the mainstem and out of the system. In these cases, CSO
discharges with their large loads of carbonaceous material may create a
significant aesthetic and public heaith problem. Under such conditions, it is
also possible that in limited areas of the lower James River, these water quality
episodes could be detrimental to aquatic biota.

The city of Richmond has formulated a plan to deal with its CSO

problems (City of Richmond 1992). The details of this pian are presented in
appendix A.
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Kepone. From 1966 through 1975, Allied Chemical Company and its
subsidiary Life Sciences Products, Inc., produced a persistent chlorinated
hydrocarbon insecticide called Kepone. During production, the company
discharged Kepone into the James River estuary at Hopewell, Virginia. They
released an estimated 200,000 pounds (90,720 kg) of Kepone to the
environment through atmospheric emissions, wastewater discharge and
disposal of off-specification batches. Kepone contaminated the river from
Hopewell to Newport News; scientists found fish adulterated with the substance
as far upriver as Richmond (figure 8).

State and Federal agencies initiated environmental monitoring to
determine the extent and degree of the Kepone problem and found widespread
contamination of the water, sediment, fish, and shellfish. As an extension of the
initial study, the Virginia State Water Control Board designed and implemented
a long-term monitoring program to evaluate and track the Kepone problem.

With the discovery of widespread Kepone contamination in 1975, the
state closed the James River to all finfish and shellfish harvesting. After a ,
thorough review of the initial data, the state permitted catches of shad, herring.
catfish and female blue crabs. The fishing ban was further modified over the
years as scientists gathered additional information. In 1980, the sportfishing
ban was lifted. By 1981, commercial fishing resumed for shellfish and all finfish
except striped bass. As the information base expanded, the state again placed
restrictions on certain fish species. By 1984, it opened the river to most fishing
and the restrictions were allowed to expire in 1988 when Kepone levels in all
fish remained consistently below the FDA action level.

Kepone levels in the James River sediments have generally decreased
since the onset of the monitoring program as a result of the burial and dilution of
Kepone-containing sediments by less contaminated sediments. However, the
water, sediment, and finfish of the James River are still contaminated with
Kepone and scientists do not predict complete cleansing of the river.
Fortunately, levels in all areas have decreased and should slowly continue to
drop over the years.
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CORPS INDUCED FISH & WILDLIFE HABITAT LOSSES IN THE BASIN

Gathright Dam and Lake Moomaw

The Gathright Dam/Lake Moomaw project is located on the Jackson
River, Virginia, which joins the Cowpasture River near Lick Run to form the
James River. The dam site is 43.4 miles above the mouth of the Jackson River,
and 19 miles above the city of Covington, and is approximately 215 miles
southwest of Washington D.C. The reservoir impounds water in both Alleghany
and Bath Counties.

The Gathright Dam project was authorized for construction under the
flood Control Act of 1946. Construction of the dam was completed in 1979 and
the initial filling of Lake Moomaw was completed in 1982. Lake Moomaw, the
reservoir created by Gathright Dam, lies in an area of varying topography,
ranging from rolling agricultural lands to rugged, undeveloped mountains. In
the immediate project vicinity, about 90 percent of the surrounding land is
woodland or forest; 10 percent is cropland and pasture. The Gathright project
lies within a portion of the George Washington National Forest and is partially
surrounded by the T.M. Gathright Wildlife Management Area. This area was a
private wildlife preserve for many years, and was purchased in 1958 by the
State of Virginia to provide public hunting and habitat for wild turkey production.
The multi-purpose project was designed to control floods from 344 square miles
of the upper Jackson River drainage area, increase low flows for improvement
of the quality of the downstream rivers, and provide opportunity for water-based
recreation in and around Lake Moomaw.

The project also produced substantial environmental impacts.
Approximately 2,530 acres of wetlands and wildlife habitat were permanently
inundated, most of which is part of the Gathright Wildlife Management Area, and
up to 630 acres are flooded as necessary to control floods. Furthermore, 12
miles of free-flowing stream habitat were permanently lost as well as 2,000
acres of wildlife habitat lost to the construction of recreational facilities.
Therefore, in the case of Gathright Dam/Lake Moomaw, a variety of fish and
wildlife restoration opportunities are available which may be directly associated
with losses incurred by the Corps project.
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Other Corps Projects

A number of other Corps projects have been constructed in the James
River Basin. These projects have provided navigation improvement, flood
control, shoreline protection and dredged material management areas. The fish
and wildlife habitat losses associated with these projects is summarized below.

Summary of Corps Induced Losses:

1. Appomattox River- Navigation
1) River bottom disturbed by dredging: 70 acres

2) Approximately 80 acres of wetlands destroyed to build diversion
channel and levee.

References:
~ Water Resources Development in Virginia 1991, North Atlantic Division.

- Appomattox River, Virginia Master Plan for Diversion Channel, Norfolk District, Aug.
1958.

2. Deep Creek. Newport News- Navigation
1) River bottom disturbed by dredging: 42 acres
2) Acreage affected by dredged material placement:
» Marsh - 87 acres
- Upland - 23 acres
« River bottom and tidal flats - 30 acres

References:
- Reconnaissance Report on Disposal Area Study, Norfolk District, May 1979.

- Deep Creek, Newport News, Virginia, Disposal Site Study, USF&WS Planning Aid
Report, Gloucester Point Office, Feb 1979.

- Environmental Assessment, Deep Creek, Newport News, Virginia, Proposed Small
Navigation Project, Norfolk District, Oct 1978. :

- Draft Environmental Impact Statement, Maintenance Dredging at Deep Creek, Norfolk
District, approx. 1974

3. Gathright Dam and Lake Moomaw- Flood Control
1) Loss of 2,530 acres of wetlands and wildlife habitat to permanent

inundation.
2) Loss of 12 miles of free-flowing stream habitat.
3) Loss of 2,000 acres of wildlife habitat used for recreational facilities.

References: :

- Final Environmental Impact Statement, Gathright Lake, Virginia, Jan 1973.

- gugplemcnt to Final Environmental Impact Statement, Gathright Lake, Virginia, May
1973.

4. James River Chanpel- Navigation

1) River bottom disturbed by dredging: 950 acres

2) Temporary and permanent loss of wetlands from dredged material
placement: 1,200 acres :
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3) Open water areas affected by overboard placement of dredged
material: 7,900 acres

4) Mechanical damage to 65 acres of oyster beds during dredging in the
lower reaches of the James.

References:

- Improvement of Navigation Channel, Design Memorandum No. 1, Project Economics
and Formulation, Norfolk District, Apr 72.

- Final Report on Results of Operation James River, VIMS report, Hargis, Dec 66.

- Waterways Experiment Station (WES) report, Sep 66.

- Public Notice 72, Maintenance Dredging-Harbor, Deepwater Terminal and Two Shoals
between Deepwater Terminal and Hopewell, 3 Jul 80.

- Final Environmental Impact Statement, James River, Virginia, Maintenance Dredging,
20 February 1974.

- F&WS Report, "A Preliminary Report on the Considered Navigation Channel
Improvements, James River, Virginia, in Relation to Fish and Wildlife Resources," Region
4, Atlanta, 1958.

5. Jamestown Island Seawall- Emergency Rehabilitation
Loss of less than one acre of benthic habitat in shallow water intertidal

zone due to fill to repair seawall.

References: :
- Jamestown Island, Emergency Seawall Failure, Investigation Report, Norfolk District,
Aug 82.

6. Nansemond River (Western Branch) - Navigation
1) River bottom disturbed by dredging: 250 acres
2) Areas of dredged material placement in wetlands: 14 acres

References:
- Nansemond River, Environmental Assessment, Maintenance Dredging, Norfolk District,
Mar 76.

7. Newmarket Creek- Flood Control

Due to previously existing improvements to Newmarket Creek and
construction of Government Ditch by local interests, the project did not
adversely impact fish and wildlife habitat to any significant degree.

References;
- Detailed Project Report (revised), Newmarket Creek, Newport News and Hampton,
Virginia, Norfolk District, 24 Mar 65.

8. Pagan River- Navigation
River bottom disturbed by dredging: 65 acres

- Water Resources Development in Virginia 1991, North Atlantic Division.

9. Bichmond- Flood Control
Loss of slightly over 1 acre of aquatic, river bottom habitat under the
south side wall
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References:
- Final Environmental Impact Statement. Flood Protection Measures at Richmond,

Virginia, Office of the Chief of Engineers. Nov 75.

10. Scottsville- Flood Control

Because the ground was already disturbed by non-Corps activity, there
were no permanent habitat losses from construction. Both the borrow site and
disturbed areas around the project site were replanted.

References:
- Scottsville Flood Control, Expanded Reconnaissance Report, Norfolk District, May 84.

11. Skiffes Creek, Fort Eustis, Virginia- Navigation

1) River bottom disturbed by dredging: 70 acres

2) Temporary or permanent loss of up to 25 acres of tidal and non-tidal
wetlands for dredged material placement.

References:

- Final Environmental Impact Statement, James River, Virginia, Maintenance Dredging,
Norfolk District, 20 February 1974.

- Environmental Assessment, Maintenance Dredging, Skiffes Creek, Fort Eustis, Virginia,
Norfolk District, Aug 88.

12. Tylers Beach, Isle of Wight County, VA- Navigation (jetties)
1) Loss of approximately 1/2 acre of benthic habitat, offset by gain of
different habitat on vertical structure of the jetties.

References:
- Detailed Project Study and Environmental Assessment, Tyler's Beach, Norfolk District,

Dec 89.

- Detailed Project Study and Environmental Assessment on Navigational Difficulties at
Tyler's Beach, Isle of Wight County, Virginia, Norfolk District, ‘Mar 81.

- Water Quality Monitoring Program for the Tyler's Beach Federal Navigation Channel,
Isle of Wight County, Virginia, Norfolk District, August 1982.

13. Tylers Beach, Isle of Wight County. YA- Navigation (channel)
1) River bottom disturbed by dredging: 4 acres

2) Placement of dredged material destroyed approximately 1 acre of
wetlands and removed the connection of a further 36 acres of wetlands to the
James River. The project also impacted intertidal flats, but the amount was not
quantified.

3) Overboard placement in Burwell's Bay may have impacted the
adjacent oyster beds and anadromous fish migration through siltation and
resuspension of Kepone. Anticipated effects were relatively small, since the
plume stayed within the 21-foot depth contour and Kepone levels in the
sediments have been decreasing.

References;
i) Det§1i91ed Project Study and Environmental Assessment, Tyler's Beach, Norfolk District,
ec 89.
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- Water Quality Monitoring Program for the Tyler's Beach Federal Navigation Channel,
Isle of Wight County, Virginia, Norfolk District, August 1982.

- Tyler's Beach, Virginia, An Inventory of Environmental Quality and Resources, Hayes,
Seay, Mattern and Mattern, no date (approx. 1979).

14.

Loss of approximately 2,500 acres of wetland, benthic, and shallow water
habitat. In the mid-1950's the Corps constructed the 2,500-acre Craney Island
Disposal Area to contain dredged material from the Federal channeis within
Hamptons Roads and the Elizabeth River, as well as material from private
dredging projects. Craney Island was created from shallow estuarine habitat in
Hampton Roads and includes an open water rehandling basin immediately to
the east of the site.

References:
-Norfolk Harbor & Channels, Virginia, Long-Term Dredged Material Management (Inner

Harbor) Information Report, Appendix E, 1990.
- General Design Memorandum on Craney Island Disposal Area, Norfolk Harbor,

Virginia, 1953.

15. Craney Island Dredged Material Management Areg Perimeter Dike
Stabilizati .

Disturbance of approx. 675 acres of subaqueous bottom with
approx. 42 acres of subaqueous bottom changed to terrestrial habitat (i.e.,
above m.h.w.) and 26 acres of subaqueous bottom changed to intertidal habitat.

References:

- Environmental Assessment, Craney Island Disposal Area Perimeter Dike Stabilization,
1987.

- Meeting Notes: 12 March 1987, F&WS Coordination Act Meeting between Corps,
F&WS, and NMFS.

Table 12 summarizes these losses.
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LOSSES IN THE JAMES RIVER BASIN

Type of loss Corps project(s) Area impacted
River Bottom (dredging) Appomattox River, Deep 1,450
Creek, James River, acres

Nansemond River,
Pagan River, Skiffes
Creek, Tyler's Beach

Overboard Placement James River 7,900
acres

Wetlands Appomattox River, Deep 1,500
Creek, James River, acres

Nansemond River,
Skiffes Creek, Tylers
Beach, Gathright
Dam/Lake Moomaw

Trout Stream Gathright Dam/Lake 12 miles
Moomaw

Wildlife Habitat Gathright Dam/Lake 2,000

(Developed) Moomaw acres

Mechanical Damage to  James River 65 acres

Oyster Beds

Shallow Water Craney lIsland Dredged 2,570
Material Mgmt. Area acres

Wildlife Habitat Gathright Dam/Lake 2,460

(Inundated) Moomaw acres

PLAN FORMULATION

The purpose of this section is to provide both the background on the
criteria used in the formulation process and a logical presentation of the
procedures followed from the identification of the study objectives to the
designation of the final array of plans. The formulation process involved the
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evaluation of alternative measures for resolving the problems and fulfilling the
fish and wildlife restoration needs that have been identified in the study area.
These alternatives were screened to arrive at an array of plans that best
responds to the problems and needs of the area. Plans were formulated with
due regard for all pertinent benefits and costs, both tangible and intangible.

FEDERAL OBJECTIVE

The traditional Federal objective of water and related land resources
project planning is to contribute to national economic development (NED)
consistent with protecting the nation's environment, pursuant to national
environmental statutes, applicable executive orders, and other Federal
planning requirements. This objective was established by the U.S. Water
Resources Council's Economic and Environmental Principles and Guidelines
for Water and Related Land Resources Implementation Studies published on
March 10, 1983.

The Federal objective of environmental restoration, however, as defined
by Comps of Engineers regulations, is the production of environmental quality
outputs. Unlike traditional civil works water resources projects mentioned
above, environmental restoration projects are not measured by the contribution
to NED. A comparison of environmental quality outputs and the cost of project
alternatives through the use of incremental analysis techniques provides a
means to evaluate project benefits.

Restoration is defined as the return of an ecosystem to a close
approximation of its condition prior to disturbance. In restoration, ecological
damage to the resource is repaired.

Fish and wildlife restoration consists of measures undertaken to return
fish and wildlife habitat resources to a modern historic condition. The goal of
fish and wildlife restoration is to reverse the adverse impacts of human activity
and restore habitats to previous levels of productivity but not a higher level than
would have existed under natural conditions in the absence of human activity or
disturbance.
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Fish and wildlife restoration activities may be recommended as Corps
projects only if justified and (1) if a Civil Works project has contributed to the
degradation (the degradation was caused at least in part by a Corps project) or
(2) restoration can be most cost effectively accomplished through modification
of an existing Civil Works project (modification of an existing Corps project is an
essential element of the restoration). Fish and wildlife restoration measures at
new projects must address degradation caused at least in part by an existing
Corps project. Under current guidance, this means that if there is not an
existing Corps project adversely impacting the study area, there is no
opportunity for Corps participation in fish and wildlife restoration.

Restoration activities can be undertaken at an existing Corps project site
to remediate its impact, or alternative measures can be identified elsewhere if
they result in greater environmental output or efficiency. Conversely, the
Federal objective would also be satisfied if a Corps project did not contribute to
an environmental loss, but modifications of an existing Corps project would
result in greater environmental output or efficiency.

Restoration measures must address significant resources and be justified
through a determination that the combined monetary and non-monetary value
of the last increment of benefits or losses prevented or replaced exceeds the
combined monetary and non-monetary cost of the last added increment of the
fish and wildlife restoration measure. The least cost alternative does not of itself
provide justification and may not maximize the net environmental benefits.

Fish and wildlife restoration measures may be studied as part of a cost
shared (50-50) feasibility study undertaken to identify a water resource project
and such measures may be recommended for authorization.

The following policy guidelines (Memorandum, CECW-PA, 7 March 1991,
subject: Policy Guidance Letter No. 24, Restoration of Fish and Wildlife Habitat
Resources) should be followed when recommending a fish and wildlife
restoration proposal for authorization.

(1) Fish and wildlife restoration measures at an existing project could
address adverse fish and wildlife impacts of that project. However, any fish and
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wildlife restoration measures found to be justified at existing projects must be
cost shared as fish and wildlife restoration not mitigation.

(2) An existing project could be modified to add fish and wildlife
restoration measures where degradation was not contributed to by the Corps
project as long as the resource is not restored beyond modern historic
conditions.

(3) Proposals for fish and wildlife restoration (non 1135 (b) proposals) at
existing projects may include land acquisition. In those cases, the authorizing
document will provide that lands, easements, rights-of-way, relocations, and
disposal (LERRD) for fish and wildlife restoration will be provided by the non-
Federal sponsor with the value of the LERRD credited against the non-Federal
25% share. Where the value of LERRD exceeds the non-Federal sponsor's
25% share, the sponsor will be reimbursed for the value of LERRD exceeding
the 25% non-Federal share.

(4) Operations, maintenance, repair, rehabilitation and replacement
(OMRRR,) for fish and wildlife restoration measures at existing projects should
be accomplished by the non-Federal sponsor at 100% non-Federal cost.

PLANNING OBJECTIVES

The Federal objective of water and related land resources planning is to
contribute to NED consistent with protecting the nation's environment, pursuant
to national environmental statutes, applicable executive orders, and other
Federal planning requirements. Contributions to NED are increases in the net
value of the national output of goods and services, expressed in monetary units.
Contributions to NED are the direct net benefits that accrue in the planning area
and the rest of the nation. Contributions to NED include increases in the net
value of those goods and services that are marketed, and also of those that may
not be marketed. '

In a statement dated June 25, 1990, the Assistant Secretary of the Army
for Civil Works directed the Corps of Engineers to utilize new approaches to
implement the President's goal of maintaining and restoring the health of the
environment. One of the suggested ways to achieve this objective is to use
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Federal funds to restore environmental values to modern historic levels where a
Federal project has contributed to their degradation.

Environmental quality (EQ) outputs are produced by the restoration of
fisheries and fisheries habitat, riparian habitat, wetlands, water quality, and
upland wildlife. Systematic planning to provide these outputs can best be
achieved if the outputs are precisely defined. However, it is recognized that
often many of these types of output are not readily quantifiable in monetary
terms and measurement will have to be based on need, least cost, and
qualitative analysis. The proposed projects will also produce NED benefits
which will be quantified.

APPROACH

To the extent practical, environmental quality (EQ) outputs will be
expressed in quantitative units preferably in terms of habitat. Outputs will be
defined with reference to specific species which are representative of a specific
habitat type and quality. Project output measurements and justification will be
based on the significance and scarcity of the resources produced and/or
protected. Significance will be determined based on legal and/or institutional
recognition, scientific importance, and public recognition. The analysis will be
based, as much as possible, on existing information available from past reports,
aerial photographs, USGS quadrangle maps, published and unpublished
literature, and various other data sources.

The NED outputs of the proposed EQ projects will also be evaluated
where applicable. Habitat restoration benefits can aiso be quantified to some
extent. For example, wetlands restoration contributes to NED outputs such as
water quality improvements, retention of floodwaters and stormwaters, and
erosion control. The cost of wetlands restoration to accomplish the same
purpose may be used as a measure of wetlands benefits. Removal of fish
migration barriers in the James River Basin will open hundreds of miles of
historic spawning grounds to anadromous fisheries. It is anticipated that this
would, in turn, revitalize the recreational and commercial fishery for these
species, producing NED benefits which can be quantified.
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The specific objective of this report is to determine the feasibility of
restoring fish and wildlife habitat destroyed or degraded as a result of the
construction or operation of any COE projects within the James River Basin.

PLANNING CONSTRAINTS _

Planning constraints are any consideration that has the capacity to
restrict or otherwise impact the planning process. Typical constraints include
existing laws, policies, regulations, and the authorizing document; state-of-the-
art technology; money; and time.

More specific constraints include the following:

a. This is the first or reconnaissance phase of a feasibility study. A total
of 12 months was allowed from study initiation to submission of the final
reconnaissance report to higher headquarters for review. This limits the extent
of investigation possible. Therefore, analyses will be based largely on existing
data with only limited field work possible.

b. As also dictated by Corps regulations, the purpose of the
reconnaissance study is to determine if there is at least one potential solution
likely to have Federal interest and local support. Therefore, while a broad
range of fish and wildlife restoration measures may be considered, some
obviously infeasible measures may be screened out in the early stages of the
study, based on limited analysis. This leaves more time to concentrate on the
more promising measures. This is especially the case in this study given the
size of the study area and the complex variety of restoration opportunities
available. A more detailed analysis is conducted in the next phase of study, the
feasibility phase, wherein a plan is developed which maximizes the benefits in
economics, engineering, and the environment as defined by Corps criteria.

c. In addition, if at least one potential solution is found in the
reconnaissance phase, the Corps and the local sponsor execute a Feasibility
Cost-Sharing Agreement (FCSA) for the feasibility phase of study. At this time,
the local sponsor is informed of funding responsibilities for the detailed
planning phase and has a preliminary estimate of its share of the construction
cost. Under Public Law 99-662, the feasibility phase of study would be cost
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shared on a 50/50 basis between the Federal Government and the local
sponsor. The local sponsor would be responsible for a minimum of 25 percent
of the total project construction costs. The local sponsor's maximum funding
commitment would depend on land, easement, right-of-way, and relocation
costs, which are totally a non-Federal responsibility.

d. Several studies have already been done in the study area as
discussed in the "Introduction” section. The findings of those studies may
influence the conduct of this investigation.

e. Some of the measures considered span more than one jurisdiction
and/or affect areas outside the immediate project location. Any impacts
resulting from feasible plans developed in this study must be identified and
thoroughly coordinated with those areas affected.

f Document the historical plan and purpose of previous modifications to
the James River Basin.

g. Determine impact of previous Corps of Engineers and other actions in
view of present understanding of terrestrial and 